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ABSTRACT
T h is  s tu d y  was u n d e r ta k e n  bo d e te rm in e  th e  b a s i c  e c o l o g i c a l  
f a c t o r s  i n f l u e n c i n g  t h e  d i s t r i b u t i o n  o f  m arsh  p l a n t s  i n  c o a s t a l  
L o u i s i a n a .
S a l i n i t y  s i g n i f i c a n t l y  r e d u c e d  th e  g e r m in a t io n  and grow th  o f  a l l  
s p e c i e s  t e s t e d  e x c e p t  Sesuvium  p o r t u l a c a s t r u m . T h is  i n h i b i t i o n  was 
due to  u n f a v o r a b l e  o s m o tic  c o n d i t i o n s  a t  h ig h  s a l i n i t y  l e v e l s .  Mag­
nesium  i n t e r f e r e d  w i th  norm al s e e d l i n g  d ev e lo p m en t a t  u n u s u a l l y  h ig h  
c o n c e n t r a t i o n s  i n  t h e  a b se n c e  o f  c a lc iu m .  A d d i t i o n  o f  c a lc iu m  a l l e ­
v i a t e d  t h e  h a rm fu l  e f f e c t  o f  magnesium.
R e g r e s s io n  a n a l y s i s  was u s e d  to  i n t e r p r e t  t h e  e f f e c t s  o f  s a l i n i t y  
o n  se e d  g e r m in a t io n .  The s lo p e  o f  th e  r e g r e s s i o n  e q u a t i o n  was u se d  to  
d e te rm in e  r e l a t i v e  s a l i n i t y  t o l e r a n c e  and th e  "Y" i n t e r c e p t  ( a ) ,  th e  
t h e o r e t i c a l  g e r m in a t io n  i n  d i s t i l l e d  w a t e r .  L in e a r  and  q u a d r a t i c  
r e s p o n s e s  w ere  o b s e rv e d  f o r  t h e  s p e c i e s  t e s t e d .  I n  t h e  l i n e a r  r e s p o n s e  
g ro u p ,  i n  o r d e r  o f  d e c r e a s i n g  s a l i n i t y  t o l e r a n c e ,  w ere :  D i s t i c h l i s
s p i c a t a ,  S c i r p u s  o l n e y i , S c i r p u s  am e r ic a n u s  and S e t a r i a  magna. A 
s i g n i f i c a n t  q u a d r a t i c  r e s p o n s e  was d e te rm in e d  f o r  E c h in o c h lo a  w a l t e r i , 
O ryza s a t i v a , S c i r p u s  r o b u s t u s , Polygonum p e n n sy lv a n ic u m  and S a c c i o l e p i s  
s t r i a t a .
S a l i n i t y  s i g n i f i c a n t l y  a f f e c t e d  p l a n t  g ro w th .  S c i r p u s  o l n e y i  and 
S c i r p u s  r o b u s t u s  e x h i b i t e d  h ig h  grow th  r a t e s  a t  low s a l i n i t i e s ,  b u t  
grow th  was s e v e r e l y  r e s t r i c t e d  a t  s a l i n i t i e s  o v e r  20 p p t  NaCl. Growth 
r a t e s  o f  D i s t i c h l i s  s p i c a t a  and  S p a r t i n a  p a t e n s  w ere  s lo w e r  a t  low
s a l i n i t i e s  b u t  w ere  l e s s  a f f e c t e d  a t  h ig h e r  l e v e l s .  R e g r e s s io n  equa-i 
t i o n s  w ere  u s e d  t o  d e s c r i b e  t h e  e f f e c t  o f  s a l i n i t y  o n  p l a n t  g ro w th .
F i e l d  s t u d i e s  c o n s i s t e d  o f  a  s y s t e m a t i c  s a m p l in g  o f  t h e  v e g e t a ­
t i o n ,  s o i l s  and w a te r  o f  c o a s t a l  L o u i s i a n a .  Sam ples w ere  c o l l e c t e d  
by h e l i c o p t e r  a l o n g  n o r t h - s o u t h  t r a n s e c t  l i n e s  s p a c e d  a t  7 .5  m in u te s  
o f  l o n g i t u d e .  P l a n t  s p e c i e s  d i s t r i b u t i o n  a lo n g  e i g h t  o f  t h e  l i n e s  
was r e l a t e d  to  s o i l  and w a te r  c h e m is t r y  v a r i a b l e s .
P l a n t  s p e c i e s  a s s o c i a t i o n s  w ere  d e te rm in e d  s t a t i s t i c a l l y  u s in g  
a  C h i - s q u a r e  a n a l y s i s .  S a l i n e  m arsh com m unit ies  w ere  d o m in a ted  by 
S p a r t i n a  a l t e r n i f l o r a , D i s t i c h l i s  s p i c a t a  and Ju n cu s  r o e m e r i a n u s .
W ater  and  s o i l  s a l i n i t y  was h ig h .  E x t r a c t a b l e  n u t r i e n t s  (P , K, Ca,
Mg, and  Na) were h ig h ,  e x c e p t  f o r  c a lc iu m .  O rg an ic  c o n s t i t u e n t s  (C 
and N) w ere  r e l a t i v e l y  low . A lthough  n u t r i e n t s  and  w a te r  w ere  r e a d i l y  
a v a i l a b l e ,  h ig h  s a l i n i t y ,  d r a s t i c  w a te r  l e v e l  f l u c t u a t i o n s  and f r e q u e n t  
d e s t r u c t i v e  s to rm s  l i m i t  p l a n t  grow th  i n  s a l i n e  m a rs h e s .
B r a c k i s h  m a rsh es  w ere  composed p r i m a r i l y  o f  S p a r t i n a  p a t e n s , 
S c i r p u s  o l n e y i  and  S c i r p u s  r o b u s t u s . S a l i n i t y  l e v e l s  w ere  m o d e ra te .  
P l a n t  n u t r i e n t s  and  o r g a n ic  m a t t e r  w ere  r e l a t i v e l y  h i g h .  These  co n ­
d i t i o n s  a r e  i d e a l  f o r  r a p i d  p l a n t  and a n im a l  g ro w th .  As a r e s u l t ,  
t h i s  m a rsh  ty p e  i s  th e  most p r o d u c t i v e  f i s h e r y  and w i l d l i f e  h a b i t a t  
i n  t h e  n a t i o n .
S a g i t t a r i a  f a l c a t a . Panicurn hemitomon and A l t e r n a n t h e r a  
p h l l o x e r o i d e s  w ere  dom inan t s p e c i e s  i n  t h e  f r e s h  m a rs h e s .  O th e r  
a s s o c i a t e d  s p e c i e s  w ere C yperus  o d o r a t u s ,  Typha a n g u s t i f o l i a ,  Panicum 
r e p e n s , Ipomea s a g i t t a t a ,  Bacopa s p . ,  E c h in o c h lo a  w a l t e r i  and S e t a r i a
roagna. S p e c ie s  c o m p o s i t io n  and abundance was h i g h l y  v a r i a b l e  i n  th e  
f r e s h  m arsh c o m m u n it ie s .
S a l i n i t y  l e v e l s  w ere low i n  t h e s e  m a rs h e s .  C a lc ium  was r e l a ­
t i v e l y  h ig h ,  b u t  o t h e r  e x t r a c t a b l e  n u t r i e n t s  w ere v e r y  low . P hosphorus 
was e s p e c i a l l y  low, o f t e n  l e s s  t h a n  10 ppm w et w e ig h t ,  O rg a n ic  s o i l s  
w ere  w e l l - d e v e lo p e d .  P e a t s  c o n t a i n i n g  o v e r  80% o r g a n ic  m a t t e r  w ere  
common. L evee c o n s t r u c t i o n  and c h a n n e l i z a t i o n  o f  d i s t r i b u t a r i e s  has  
e l i m i n a t e d  a n n u a l  s e d im e n t  d e p o s i t i o n ,  th e  p r im a ry  s o u r c e  o f  n u t r i e n t s  
i n  t h e  f r e s h  m a rs h e s .  The a b i l i t y  to  com pete a t  low  n u t r i e n t  l e v e l s  
may be an  im p o r t a n t  f a c t o r  a f f e c t i n g  th e  d i s t r i b u t i o n  o f  p l a n t s  i n  th e  
f r e s h  m a rs h e s .
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INTRODUCTION
L o u i s i a n a  I s  w e a l th y  b o th  i n  r e n e w a b le  and  n o n - r e n e w a b le  n a t u r a l  
r e s o u r c e s .  C a r e f u l  c o n t r o l  o f  th e  e x p l o i t a t i o n  o f  th e  n o n - re n e w a b le  
r e s o u r c e s  i s  o u r  o n ly  means o f  a s s u r i n g  t h e i r  a v a i l a b i l i t y  f o r  u s e  by 
f u t u r e  g e n e r a t i o n s .  R enew able  r e s o u r c e s ,  h o w ev er ,  c a n  be r e p l a c e d  by 
w is e  management b a s e d  on  a  know ledge  o f  t h e  f a c t o r s  a f f e c t i n g  t h e i r  p r o ­
d u c t i o n .  Our m i l l i o n s  o f  a c r e s  o f  c o a s t a l  e s t u a r i e s  and  m a rs h la n d s  
o f f e r  tre m e n d o u s  p o t e n t i a l  f o r  t h e  p r o d u c t i o n  o f  f i s h e r i e s ,  f u r  and 
w i l d l i f e  r e s o u r c e s ,  b u t  f i r s t  m ust come an  u n d e r s t a n d i n g  o f  t h i s  
com plex  e c o s y s te m .  S in c e  p h o t o s y n t h e t i c  p l a n t s  a r e  t h e  f o u n d a t i o n  
on  w h ich  t h e  u l t i m a t e  y i e l d  o f  t h e s e  r e s o u r c e s  r e s t s ,  i t  i s  e s s e n t i a l  
t h a t  we become aw are  o f  t h e  f a c t o r s  a f f e c t i n g  t h e i r  g ro w th .
The s t a t e  c o n t a i n s  a p p r o x im a te ly  7 m i l l i o n  a c r e s  o f  c o a s t a l  
m arsh  and  e s t u a r i e s .  T h is  v a s t  a r e a  w i n t e r s  o v e r  5 m i l l i o n  d u c k s ,  
g e e s e  and  c o o t s ,  n e a r l y  o n e - f o u r t h  o f  t h e  t o t a l  N o r th  A m erican  w a t e r ­
fo w l  p o p u l a t i o n  (H ansen  & H u d g in s ,  1 9 6 6 ) .  The m a rsh es  a r e  t h e  l e a d i n g  
f u r - p r o d u c i n g  h a b i t a t  i n  t h e  n a t i o n .  O ver $4 m i l l i o n  w o r th  o f  f u r3  
w ere  t a k e n  i n  c o a s t a l  L o u i s i a n a  d u r in g  th e  1 9 6 4 -1 9 6 5  t r a p p i n g  s e a s o n .  
D u r in g  t h a t  s e a s o n ,  1 ,5 6 8 ,0 0 0  n u t r i a  w ere  t r a p p e d ,  9 9 .7  p e r c e n t  o f  
t h e  n a t i o n a l  c a t c h  f o r  t h i s  s p e c i e s .  M u s k r a t s ,  o n  th e  o t h e r  h an d ,  
t o t a l e d  2 0 1 ,5 1 0  p e l t s ,  o n l y  4 ,7  p e r c e n t  o f  t h e  n a t i o n a l  c a t c h .  I n  
th e  1946-1947  t r a p p i n g  s e a s o n ,  o v e r  8 m i l l i o n  m u s k r a t s  w ere  t a k e n  and 
r e p r e s e n t e d  4 8 .7  p e r c e n t  o f  t h e  n a t i o n a l  c a t c h  ( U . S . D . I . ,  1966 ;
O 'N e i l ,  1 9 4 9 ) .  The d e c l i n e  i n  m u s k ra t  p r o d u c t i o n  c l o s e l y  p a r a l l e l s  
t h e  r e d u c t i o n  and  d e t e r i o r a t i o n  o f  p r im e  m a rs h la n d s  on ce  d o m in a te d
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by two s e d g e s ,  t h r e e - c o r n e r e d  s e d g e ,  S c i r p u s  o l n e y i  and  l e a f y  t h r e e -  
c o r n e r e d  s e d g e ,  Sc i r p u s  r o b u s t u s , lo n g  r e c o g n i z e d  a s  t h e  c h o ic e  food  
p l a n t s  o f  m uskra tB  and  b lu e  g e e s e .
I n  t h e  b r a c k i s h  m arshes  o f  t h e  s t a t e ,  t h e s e  i m p o r t a n t  p l a n t s  a r e  
now e x c lu d e d  from  v a s t  a r e a s  by m ore c o m p e t i t i v e  s p e c i e s  su c h  a s  couch  
g r a s s ,  S p a r t i n a  p a t e n s  and s a l t  m arsh  g r a s s ,  D i s t i c h l i s  s p i c a t a . A l l  
f o u r  s p e c i e s  a p p a r e n t l y  occupy s i m i l a r  e c o l o g i c a l  n i c h e s  and t h e r e f o r e  
com pete  w i th  e a c h  o t h e r  f o r  a v a i l a b l e  n u t r i e n t s ,  w a te r  and s p a c e .  T h i s  
s tu d y  w as ,  t h e r e f o r e ,  u n d e r t a k e n  t o  i n v e s t i g a t e  t h e  b a s i c  e c o l o g i c a l  
f a c t o r s  i n f l u e n c i n g  th e  d i s t r i b u t i o n  and  g ro w th  o f  m arsh  p l a n t s  i n  
c o a s t a l  L o u i s i a n a .
DESCRIPTION OF AREA
L o c a t i o n
The f i e l d  d a t a  f o r  t h i s  s tu d y  w ere  c o l l e c t e d  a s  p a r t  o f  an  e x t e n ­
s i v e  v e g e t a t i o n  s u r v e y  o f  t h e  L o u i s i a n a  c o a s t a l  m a r s h e s .  Of t h e  40 
t r a n s e c t s  f lo w n ,  s e v e n  w ere  s e l e c t e d  b e c a u s e  th e y  p a s s e d  th ro u g h  d e n s e  
s t a n d s  o f  e i t h e r  S c i r p u s  o l n e y i  o r  S c i r p u s  r o b u s t u s . An e i g h t h  l i n e  
was s am p led  on t h e  n o r t h  s h o r e  o f  Lake P o n t c h a r t r a i n ,  0 . 2 5  m i l e s  w e s t  
o f  t h e  mouth o f  Bayou Lacombe.
T h ree  t r a n s e c t s  w ere  l o c a t e d  on  t h e  C h e n ie r  P l a i n  i n  Cameron 
P a r i s h ,  one t r a v e r s e d  M arsh I s l a n d  and t h r e e  w ere  l o c a t e d  on  th e  D e l t a i c  
P l a i n  i n  T e r r e b o n n e ,  L a f o u r c h e ,  P la q u e m in e ,  S t .  B e rn a rd  and O r le a n s  
P a r i s h e s .  The Bayou Lacombe T r a n s e c t  was l o c a t e d  i n  t h e  s o u t h e r n  p a r t  
o f  S t .  Tammany P a r i s h  ( F ig .  1 ) .  More p r e c i s e  l o c a t i o n s  c a n  be  d e t e r ­
m ined  from  T a b le  1 .  The t r a n s e c t s  e x te n d  n o r t h  a lo n g  l i n e s  o f  l o n g i t u d e  
from  t h e  g iv e n  b a s e  l i n e  and  t e r m i n a t e d  a t  a g r i c u l t u r a l ,  t im b e r e d  o r  
r e s i d e n t i a l  a r e a s .
T a b le  1 .  T r a n s e c t  l o c a t i o n s
B ase  l i n e
T r a n s e c t _________________________ L o n g i tu d e ____________________ L a t i t u d e
1 93° 4 7 ’ 30" 29° 4 2 ' 20"
4 9 3° 25* 00" 29° 4 5 ' 00"
10 9 2° 4 0 ' 00" 29° 35 ' 10"
17 91° 4 7 ' 30" 29° 2 8 ' 7"
23 9 1° 0 2 ' 30" 29° 1 0 1 30"
30 9 0° 1 0 ' 00" 29° 5 ' 10"
33 8 9 ° 4 7 ' 30" 29° 18 ' 26"
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L a b o r a to r y  s t u d i e s  w ere  c o n d u c te d  i n  f a c i l i t i e s  l o c a t e d  on  th e  
L o u i s i a n a  S t a t e  U n i v e r s i t y  campus i n  B a to n  Rouge.
G eology
The M i s s i s s i p p i  R iv e r  h as  had a  p ro fo u n d  e f f e c t  on t h e  geom orph­
o lo g y  o f  t h e  R e c e n t  d e p o s i t s  o f  c o a s t a l  L o u i s i a n a .  T h i s  e n t i r e  a r e a  
i s  t h e  p r o d u c t  o f  s e d im e n t  d e p o s i t i o n  f o l l o w i n g  th e  l a t e s t  r i s e  o f  
s e a  l e v e l  3 ,0 0 0  to  4 ,0 0 0  y e a r s  a g o .  The L o u i s i a n a  c o a s t l i n e  h as  
a d v a n c e d  20 t o  50 m i l e s  s i n c e  t h a t  t im e  fo rm in g  t h e  p r e s e n t  day  
c o a s t a l  p l a i n .  T h i s  p l a i n  i s  d i v i d e d  i n t o  two ty p e s  b a s e d  o n  th e  
s e d im e n ta r y  p r o c e s s e s  r e s p o n s i b l e  f o r  t h e i r  f o r m a t i o n .
The D e l t a i c  P l a i n  was form ed by t h e  d i r e c t  d e l t a i c  d e p o s i t i o n  o f  
t h e  M i s s i s s i p p i  R iv e r  s y s te m .  I n  t h e  p a s t  5 ,0 0 0  y e a r s ,  t h i s  s y s te m  
h a s  s h i f t e d  d e p o s i t i o n a l  c e n t e r s  a  number o f  t i m e s .  The o l d e s t  s y s te m ,  
t h e  M a r i n g o u i n - M i s s i s s i p p i ,  i s  p r e s e n t l y  o v e r l a i n  by more r e c e n t  
d e p o s i t s  o f  t h e  T e c h e - M i s s i s s i p p i  d e l t a  w h ich  was a c t i v e  a b o u t  3 ,8 0 0  
y e a r s  a g o .  T h is  s y s te m  was r e s p o n s i b l e  f o r  t h e  f o r m a t io n  o f  many o f  
t h e  s u r f a c e  f e a t u r e s  o b s e r v a b l e  i n  t h e  w e s t e r n  p a r t  o f  t h e  D e l t a i c  
P l a i n  i n  t h e  v i c i n i t y  o f  Bayou T ec h e ,  w hich  was a m a jo r  d i s t r i b u t a r y  
o f  t h e  s y s te m .  The r i v e r ' s  c o u r s e  c h a n g e d  t o  a  more e a s t e r l y  d i r e c t i o n  
a b o u t  2 ,8 0 0  y e a r s  a g o ,  d i s c h a r g i n g  s e d im e n t  i n t o  t h e  S t .  B e rn a rd  D e l t a  
i n  S t .  B e rn a rd  P a r i s h .  T h i s  d e l t a  e x t e n d e d  i n t o  t h e  G u lf  o f  M exico 
a s  f a r  a s  t h e  C h a n d e le u r  I s l a n d s .  S u b s e q u e n t  s u b s i d e n c e  and  s h o r e l i n e  
e r o s i o n  h a s  l e f t  t h e s e  i s l a n d s  s t r a n d e d  25 m i l e s  o f f s h o r e .
Some 1 ,5 0 0  y e a r s  a g o ,  t h e  r i v e r  swung w e s tw a rd  a g a i n  fo rm in g  th e  
L a f o u r c h e  D e l t a ,  T h i s  s y s te m  p a r t i a l l y  c o v e r e d  t h e  o l d e r  T e c h e -  
M i s s i s s i p p i  d e p o s i t s  and  i s  r e s p o n s i b l e  f o r  much o f  t h e  to p o g r a p h i c
r e l i e f  i n  L a fo u rc h e  and  T e rre b o n n e  P a r i s h e s .  Once a g a i n  t h e  r i v e r  
s h i f t e d  t o  a  more e a s t e r l y  d i r e c t i o n  fo rm ing  th e  P laquem ine  D e l t a  
a b o u t  1 ,2 0 0  y e a r s  a g o .  T h is  d e l t a  was e x te n d e d  f u r t h e r  seaw ard  a b o u t  
450 y e a r s  ago fo rm in g  th e  p r e s e n t  day  B i r d f o o t  D e l t a  (Gould and 
Morgan, 1962; R u s s e l l ,  1 9 4 0 ) .
Landform s i n  t h e  D e l t a i c  P l a i n  a r e  d i r e c t l y  r e l a t e d  t o  d e l t a i cl
p r o c e s s e s .  N a tu r a l  l e v e e s  o f  d i s t r i b u t a r i e s  o f  t h e  o ld  r i v e r  c h a n n e ls  
and  c r e v a s s e s  a r e  t h e  o n ly  s o u r c e s  o f  r e l i e f  i n  much o f  t h i s  a r e a .
B oa t t r a f f i c  i n  th e  numerous d i s t r i b u t a r y  sy s tem s  h as  b een  l a r g e l y  
r e p l a c e d  by h ighw ays c o n s t r u c t e d  t o  t a k e  a d v a n ta g e  o f  t h e  s l i g h t l y  
e l e v a t e d  l e v e e s .
I n t e r d i s t r i b u t a r y  t ro u g h s  l i e  b e tw een  th e  arms o f  t h e  d i s t r i b u ­
t a r y  c h a n n e l s .  I n  t h e  p a s t ,  when th e  d i s t r i b u t a r i e s  b re a c h e d  t h e i r  
b a n k s ,  f i n e  s i l t s  and c l a y s  w ere c a r r i e d  i n t o  t h e s e  t r o u g h s  fo rm in g  
swamps and  m a r s h la n d s .  As lo n g  a s  t h e  d i s t r i b u t a r y  was a c t i v e ,  f r e s h  
w a te r  e n t e r e d  th e s e  sy s te m s  and new d e p o s i t s  w ere  l a i d  down. T h is  
r e s u l t e d  i n  th e  f o r m a t io n  o f  e x t e n s i v e  f r e s h  m a rsh es  and sw am plands. 
F o l lo w in g  t h e  abandonm ent o f  t h e  o l d  c h a n n e l ,  t h e s e  a r e a s  c o n t in u e d  
t o  s u b s id e  a l lo w in g  t h e  en c ro ach m en t o f  s a l i n e  w a te r  from t h e  G u lf  
o f  Mexico i n t o  th e  m a rs h e s .  The m a rsh es  became p r o g r e s s i v e l y  more 
s a l i n e  and  w ere  e v e n t u a l l y  b ro k e n  up i n t o  bays  and t i d a l  i n l e t s .  
S u b s id e n c e  was a m a jo r  f e a t u r e  o f  t h e  geom orphology o f  t h e  D e l t a i c  
P l a i n  b u t  p la y e d  a  r e l a t i v e l y  m ino r  r o l e  i n  t h e  deve lopm en t o f  th e  
C h e n ie r  P l a i n  f a r t h e r  t o  th e  w e s t .
i.
The fu n d a m e n ta l  d i f f e r e n c e  b e tw e e n  th e  C h e n ie r  P l a i n  and  D e l t a i c  
P l a i n  i s  t h e  c o n d i t i o n s  u n d e r  w h ich  t h e  d e p o s i t s  w ere  l a i d  down. As
m e n tio n e d ,  t h e  D e l t a i c  P l a i n  r e s u l t e d  from d i r e c t  d e p o s i t i o n  by th e  
M i s s i s s i p p i  R iv e r .  The C h e n ie r  P l a i n  d e v e lo p e d  a s  a r e s u l t  o f  d e p o s i ­
t i o n  by t h e  p r e v a i l i n g  w e s t e r l y  lo n g s h o r e  c u r r e n t s  o f  t h e  G u lf  o f  M exico. 
The M i s s i s s i p p i  R iv e r  was th e  s o u r c e  o f  th e  s e d im e n t s ,  b u t  t h e y  w ere  
c a r r i e d  i n t o  t h e  G u lf  o f  Mexico and  d e p o s i t e d  a s  m u d f l a t s  a l o n g  th e  
c o a s t s  o f  V e rm i l io n  and Cameron P a r i s h e s .  As m u d f la t s  b u i l t  s e a w a rd ,  
th e y  w ere  capped  by m arsh  v e g e t a t i o n .  T h is  v e g e t a t i o n  s t a b i l i z e d  th e  
f l a t s  and a i d e d  i n  s e d im e n t  d e p o s i t i o n .  M arsh capped  m u d f l a t  fo rm a­
t i o n s  p ro g ra d e d  a s  lo n g  a s  a  s e d im e n t  s u p p ly  was f u r n i s h e d  b y  th e  
M i s s i s s i p p i  R iv e r .
S e v e r a l  t im e s  i n  th e  p a s t  3 ,0 0 0  y e a r s ,  t h e  r i v e r  h a s  s h i f t e d  
d e p o s i t l o n a l  c e n t e r s  from  e a s t  to  w e s t .  D u r in g  p e r i o d s  o f  w e s t e r l y  
d i s c h a r g e ,  more s e d im e n t  was a v a i l a b l e  to  b u i l d  o u t  t h e  C h e n ie r  P l a i n .
I t  was d u r in g  t h e s e  p e r i o d s  t h a t  t h e  s h o r e l i n e  advanced  r a p i d l y  seaw ard  
fo rm in g  e x t e n s i v e  b r a c k i s h  and s a l i n e  m a rs h e s .  As th e  M i s s i s s i p p i  
R iv e r  s h i f t e d  to  th e  e a s t ,  th e  s e d im e n t  s u p p ly  d im in is h e d  and  s h o r e ­
l i n e  a c c r e t i o n  s low ed  o r  h a l t e d  c o m p le te ly .  Wave a c t i o n  e n c ro a c h e d  
o n  th e  newly form ed m a rsh ;  th e  s h o r e l i n e  b eg an  to  r e t r e a t .  F i n e r  s i l t s  
and  c l a y s  w ere  s o r t e d  from  th e  s a n d  and s h e l l  f r a g m e n ts ,  fo rm in g  
b e a c h e s  o v e r l y i n g  th e  m arsh  d e p o s i t s .  The b e a c h e s  c o n t in u e d  to  d e v e lo p  
and  move sh o re w a rd  a s  lo n g  a s  s e d im e n t  s u p p ly  was i n s u f f i c i e n t  t o  a l lo w  
p r o g c e d a t i o n .  The s i z e  o f  th e  b e a c h e s  form ed was a f u n c t i o n  o f  t h e  
e n e rg y  r e g im e ,  th e  s u p p ly  o f  san d  and s h e l l  f r a g m e n ts  a v a i l a b l e  and 
t h e  d u r a t i o n  o f  t im e  t h e  g u l f  e n c ro a c h e d  la n d w a rd .  Some o f  t h e  b e a c h e s  
a r e  n e a r l y  a  m i le  a c r o s s  and 8 t o  10 f e e t  h i g h .
Sedim ent s u p p ly  a v a i l a b l e  t o  t h e  l i t t o r a l  c u r r e n t s  i n c r e a s e d  a s  
t h e  M i s s i s s i p p i  R iv e r  s h i f t e d  t o  a  more w e s t e r l y  d i r e c t i o n .  Once a g a i n ,  
m arsh  capped  m u d f l a t s  b u i l t  s eaw ard  l e a v i n g  th e  r e c e n t l y  fo rm ed  beach  
s t r a n d e d  and s u r r o u n d e d  by m a rs h .  These s t r a n d e d  b ea c h e s  a r e  c a l l e d  
c h e n i e r s  and a r e  a c h a r a c t e r i s t i c  f e a t u r e  o f  th e  C h e n ie r  P l a i n .  The 
o l d e s t  c h e n i e r s  fo rm ed a b o u t  2 ,8 0 0  y e a r s  ago  when th e  T e c h e - M is s i s s ip p i  
s h i f t e d  e a s tw a rd  fo rm in g  t h e  S t .  B e rn a rd  D e l t a .  T h is  s t r a n d e d  b each  
r i d g e  l i e s  n e a r l y  10 m ile s  i n l a n d  from th e  p r e s e n t  day s h o r e l i n e  
( R u s s e l l  and Howe, 1935; R u s s e l l ,  1940; B yrne , LeRoy and  R i e l e y ,
1959; Gould and M c F a r l in ,  1959; Gould and M organ, 1 9 6 2 ) .
The m a rs h la n d s  n o r th  o f  t h e  c h e n i e r  com plex a r e  c h a r a c t e r i z e d  by 
v e ry  l a r g e  l a k e s  s u c h  as W hite  L ake ,  Grand L ak e ,  C a l c a s i e u  Lake and 
S a b in e  Lake. D ra in a g e  o f  t h i s  a r e a  i s  i n h i b i t e d  by th e  c h e n i e r  r i d g e s  
w hich  a l s o  a c t  a s  b a r r i e r s  to  s a l t  w a te r  i n t r u s i o n  from t h e  G u lf  o f  
M exico t o  th e  s o u t h .
C h e n ie r  r i d g e s  ten d  to  p a r a l l e l  th e  c o a s t  and  o f f e r  t h e  o n ly  
s i g n i f i c a n t  n a t u r a l  r e l i e f  i n  t h e  m arshes  o f  Cameron and V e r m i l io n  
P a r i s h e s .  C o n s e q u e n t ly ,  th e y  a r e  v e r y  im p o r t a n t  f a c t o r s  i n  human 
s e t t l e m e n t  and t r a f f i c  p a t t e r n s  i n  th e s e  a r e a s .
S o i l s
The s o i l s  o f  t h e  c o a s t a l  m a rsh e s  o f  L o u i s i a n a  w ere d e r i v e d  from 
a l l u v i a l  d e p o s i t s  p r i m a r i l y  from  t h e  M i s s i s s i p p i ,  Red and A t c h a f a l a y a  
R i v e r s .  They a r e  c l a s s i f i e d  a s  p e a t s ,  mucks o r  c l a y s  d e p e n d in g  o n  th e  
am ount and  s t a t e  o f  d e c o m p o s i t io n  o f  th e  o r g a n i c  m a t t e r .  P e a t s  a r e  
u s u a l l y  brown o r  b l a c k  and a r e  made up o f  p a r t i a l l y  decom posed f ib r o u s  
m a t e r i a l s .  They c o n t a i n  from 50 t o  80 p e r c e n t  o r g a n ic  m a t t e r .  Mucks
a r e  u s u a l l y  d a r k  g r a y  o r  b l a c k  and a r e  composed o f  f i n e l y  d i v i d e d  
o r g a n i c  m a t e r i a l s  t h a t  a r e  i n  a  much more ad v an c ed  s t a t e  o f  d e c o m p o s i­
t i o n  th a n  th e  p e a t  s o i l s .  O rg a n ic  m a t t e r  r a n g e s  fro m  15 to  50 p e r c e n t  
o f  muck s o i l s  ( L y t l e  and D r i s k e l l ,  1 9 5 4 ) .
M in e ra l  s o i l s  i n  c o a s t a l  L o u i s i a n a  a r e  u s u a l l y  l o c a t e d  i n  a r e a s  
o f  s e d im e n t  d e p o s i t i o n  o r  w h e re  s u b s i d e n c e  i s  n o t  a  d om inan t f a c t o r .  
M i n e r a l  m arsh s o i l s  a r e  brow n and g ra y  c l a y s  o v e r l a i n  by a  r e l a t i v e l y  
t h i n  f i b r o u s  r o o t  m a t .  B eaches  and c h e n i e r s  a r e  com posed p r i m a r i l y  o f  
s a n d  and  s h e l l  f r a g m e n ts  d e p o s i t e d  by wave a c t i o n .
S a l i n i t y  h a s  been  u s e d  i n  f u r t h e r  c l a s s i f y i n g  m arsh  s o i l s .  
P e n fo u n d  and H athaw ay (1938) e s t a b l i s h e d  a  s a l i n i t y  c l a s s i f i c a t i o n  
f o r  p l a n t s  b a s e d  o n  th e  t o t a l  s a l t  c o n t e n t  o f  t h e  f r e e  s o i l  w a t e r .
L e s s  t h a n  0 .5  p e r c e n t  s a l t  w ere  f r e s h  m arsh  a r e a s ,  0 . 5  t o  2 .0  p e r c e n t  
w e r e  b r a c k i s h  w a t e r  a r e a s ,  and  s a l i n e  a r e a s  w ere  o v e r  2 .0  p e r c e n t .  
L y t l e  and D r i s k e l l  (1954) a p p l i e d  t h i s  c l a s s i f i c a t i o n  to  m arsh  s o i l s .  
T hey  fo u n d  t h a t  i o n s  o f  sod ium  and c h l o r i d e  c o m p r is e d  o v e r  70 p e r c e n t  
o f  t h e  t o t a l  s o l u b l e  s a l t s  i n  b r a c k i s h  and  s a l i n e  s o i l s .  C a lc iu m ,  
m a g n es iu m  and s u l f a t e  i o n  c o n c e n t r a t i o n s  w e re  a l s o  h i g h .  O rg a n ic  m arsh  
s o i l s  w ere  h ig h  i n  s u l f a t e s  and  c h l o r i d e s .  When d r a i n e d  and o x i d i z e d ,  
t h e y  may s h r i n k  c o n s i d e r a b l y  and become s t r o n g l y  a c i d  ( L y t l e  and  
D r i s k e l l ,  1 9 5 4 ) .
C l i m a t e
The G u lf  o f  M exico h a s  a  m o d e ra t in g  e f f e c t  on t h e  s u b t r o p i c a l
m a r i t i m e  c l i m a t e  o f  L o u i s i a n a ' s  c o a s t a l  m a rs h e s .  C l i m a t o l o g i c a l  d a t a
f o r  New O r le a n s  (M b is a n t  A i r p o r t )  and  Lake C h a r l e s  a r e  p r e s e n t e d  i n
o
T a b l e  2 .  The mean t e m p e r a t u r e  f o r  New O r le a n s  i s  6 9 .1  F w h ich  i s
Table 2. Climatological data for Lake Charles and New Orleans (Moisant Airport).
T em pera tu re  (F )_______
Lake C h a r le s  
mean 1931-1955
Lake C h a r le s  1968
New O r le a n s  
mean 1931-1955
New O r le a n s  1968
P r e c i p i t a t i o n  ( i n c h e s )
Lake C h a r le s  
mean
Lake C h a r le s  1968
New O rlean s  
mean
New O rle a n s  1968
Wind V e lo c i ty  
(M ile s  p e r  Hour)
Lake C h a r le s  (mean)
New O r le a n s  (mean)
J a n .  Feb. Mar. A pr. May June  J u l y  Aug. S e p t .  O c t .  Nov. Dec. Mean
5 2 .6  5 5 .9  6 0 .6  6 8 .0  7 4 .5  8 0 .7  8 2 .2
5 0 .8  4 6 .6  5 8 .2  7 0 .5  7 4 .8  7 9 .8  8 1 .5
5 4 .9  5 7 .4  6 1 .7  6 8 .3  7 4 .6  8 0 .5  8 1 .8
5 1 .6  4 7 .2  5 5 .9  6 8 .1  7 4 .1  8 0 .4  8 1 .6
8 2 .3  7 8 .6
8 1 .9  7 5 .6
8 2 .2  7 9 .5
8 2 .2  7 7 .2
4 .8 2  4 .5 3  4 .76 . 4 .2 7  4 .7 3  5 .0 5  6 .9 3
3 .8 9  2 .68  2 .76  2 .3 9  3 .1 6  8 .9 0  7 .8 2
4 .6 8  3 .97  5 .9 0  5 .4 0  5 .5 4  5 .6 3  5 .8 9
0 .5 4  3 .0 2  3 .4 9  3 .5 9  4 .1 3  3 .6 9  4 .9 6
4 .6 6  4 .5 3  
3 .5 9  3 .11
5 .6 4  5 .0 6
4 .7 8  2 .4 4
1 0 .7N 1 0 . 3N 1 0 . 9S 10..4SE 9 . OS 7 .9S  6.6SW
8 .3  8 .7  8 .7  8 . 4  7 .5  6 .8  6 .4
6.5SW 6.9NE 
6 .4  7 .3
7 0 .3  5 9 .3  5 4 .0  6 8 .3
6 9 .7  5 6 .9  5 2 .2  6 6 .5
7 1 .4  6 0 .9  5 6 .1  6 9 .1
7 1 .6  5 8 .6  5 4 .4  6 7 .3
T o ta l
3 .4 4  4 .3 4  5 .7 6  57 .82
2 .3 8  5 .8 3  4 .7 3  5 1 .2 4
3 .1 8  4 .0 9  4 .6 7  5 9 .6 5
1 .4 0  4 .9 7  6 .1 4  4 3 .1 5
Mean
7.2N  9 . IN 9.4N 8.7SE
7 .7  8 .0  7 .2  7 .7
1 .7 ° F  warmer t h a n  th e  mean f o r  th e  s t a t e  (U .S .W .B .,  1 9 6 8 ) .  A ugust I s  
th e  w arm est m onth , a v e r a g in g  8 2 .2 ° F ,  and  J a n u a ry  i s  th e  c o l d e s t ,  
a v e r a g in g  5 4 .9 ° F .  P r e c i p i t a t i o n  a v e r a g e s  5 9 .6 5  in c h e s  and i s  w e l l  
d i s t r i b u t e d  th ro u g h o u t  t h e  y e a r .  March and J u l y  have  a v e ra g e s  o f
5 .9 0  and 5 .8 9  I n c h e s ,  r e s p e c t i v e l y ,  f o r  t h e  p e r i o d s  o f  h i g h e s t  p r e c i ­
p i t a t i o n .  O c to b e r  i s  th e  d r i e s t  month and  a v e r a g e s  3 .1 8  i n c h e s .  Lake 
C h a r le s  r e p o r t s  p r e v a i l i n g  w inds from  s o u t h e r l y  d i r e c t i o n s  d u r in g  th e  
summer m onths and  from  th e  n o r th  i n  w i n t e r  m o n th s .  The mean v e l o c i t y  
i s  8 .7  m i le s  p e r  h o u r ,  a v e r a g in g  h i g h e r  d u r in g  t h e  w i n t e r  m o n th s .  
R e l a t i v e  h u m id i ty  i s  h ig h  th r o u g h o u t  th e  y e a r  and a v e ra g e s  62 p e r c e n t
f o r  Hew O r l e a n s .  L i t t l e  s e a s o n a l  v a r i a t i o n  i s  e v i d e n t .  The number o f
o o
J a y s  b e tw een  t h e  l a s t  32 F t e m p e r a t u r e  i n  s p r i n g  and t h e  f i r s t  32 F
t e m p e r a tu r e  i n  f a l l  a v e r a g e s  302 d a y s .
T r o p i c a l  s to rm s  w i th  s t r o n g  c y c l o n i c  w in d s ,  h ig h  t i d e s  and
t o r r e n t i a l  r a i n  s t r i k e  th e  L o u i s i a n a  c o a s t  from J u n e  th ro u g h  e a r l y
O c to b e r  once  i n  every. 4 o r  5 y e a r s .  S e v e re  h u r r i c a n e s  w i th  w inds  o f
100 m i le s  p e r  h o u r  s t r i k e  t h e  c o a s t  o n ce  i n  10 y e a r s .
V e g e t a t i o n
The v e g e t a t i o n  o f  c o a s t a l  L o u i s i a n a  c a n  be c o n v e n i e n t l y  s e p a r a t e d  
i n t o  f o u r  m a jo r  co m m u n it ie s :  m arsh ,  l e v e e - c r e v a s s e ,  b e a c h  and c h e n i e r .
P h y s io g ra p h y  i s  th e  m ost im p o r t a n t  s i n g l e  f a c t o r  a f f e c t i n g  th e  d i s t r i ­
b u t i o n  o f  t h e s e  community t y p e s .
M arsh . The c o a s t a l  m arsh es  o f  L o u i s i a n a  a r e  v a B t e x p a n se s  u s u a l l y  
d o m in a te d  by g r a s s e s ,  s e d g e s  and r u s h e s .  The w a te r  t a b l e  i n  t h e  m arsh  
co m m u n it ie s  i s  t y p i c a l l y  w i t h i n  one  f o o t  o f  t h e  l a n d  s u r f a c e  and  th e
a n n u a l  a v e ra g e  l e v e l  may c l o s e l y  c o i n c i d e  w i th  t h i s  s u r f a c e  (P a lra isa n o ,  
1 9 6 7 ) .
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O 'N e i l  (1949 has c l a s s i f i e d  th e  m a rsh es  a s  e i t h e r  P r a i r i e ,  Sub­
d e l t a  o r  D e l t a  m arshes  d e p e n d in g  on t h e i r  age and g e o l o g ic  p r o c e s s e s  
r e s p o n s i b l e  f o r  t h e i r  d e v e lo p m e n t ,  I  f e e l  t h a t  t h i s  i s  a  v a l i d  c l a s s i ­
f i c a t i o n  b u t  would  u se  th e  te rm  C h e n ie r  P l a i n  m a rsh es  i n  r e f e r r i n g  to  
t h e  m arsh es  o f  so u th w e s t  L o u i s i a n a .  The P r a i r i e  F o rm a t io n  i s  t e c h ­
n i c a l l y  o f  P l e i s t o c e n e  Age an d  l o c a t e d  im m e d ia te ly  n o r t h  o f  t h e  C h e n ie r  
P l a i n .  Each o f  th e  above c l a s s e s  c a n  be s u b d iv id e d  i n t o  co m m u n it ie s  
b a s e d  p r i m a r i l y  on  th e  s a l i n i t y  t o l e r a n c e  o f  th e  p l a n t  s p e c i e s  o f  w hich  
th e y  a r e  com posed .
S a l i n e  m a rsh es  g e n e r a l l y  p a r a l l e l  t h e  s h o r e l i n e  and a r e  u s u a l l y  
s u b j e c t e d  t o  t i d a l  f l u c t u a t i o n s .  They form  a n a rro w  band o f  o n ly  a few 
h u n d re d  y a r d s  i n  s o u th w e s t  L o u i s i a n a  b u t  may be v e r y  e x t e n s i v e  i n  th e  
s o u t h e a s t e r n  m a rs h e s .  S o i l s  a r e  v e r y  h i g h  i n  t o t a l  s o l u b l e  s a l t s  and 
g e n e r a l l y  h av e  a much h i g h e r  m i n e r a l  c o n t e n t  th a n  e i t h e r  b r a c k i s h  o r  
f r e s h  m a rs h e s .  V e g e ta t io n  i s  d w arfed  and  composed o f  o n ly  a  few s a l t  
t o l e r a n t  s p e c i e s  (Penfound a n d  Hathaway, 1938; C h a m b e r la in ,  1 9 5 7 ) .
S a l i n e  m a rsh es  a r e  v e r y  e x t e n s i v e  i n  th e  D e l t a i c  P l a i n  c o v e r i n g  
n e a r l y  7 5 0 ,0 0 0  a c r e s .  They a r e  s u b j e c t e d  to  d i u r n a l  t i d a l  f l u c t u a t i o n  
and  a r e  d i s s e c t e d  by numerous embayments and  t i d a l  i n l e t s .  The c o n t i n u ­
o u s  s e a  r im  f r i n g i n g  th e  s h o r e l i n e  o f  t h e  C h e n ie r  P l a i n  r e s t r i c t s  
i n t r u s i o n  o f  s a l i n e  w a t e r s .  Only 4 5 ,5 0 0  a c r e s  o f  s a l i n e  m arsh  o c c u r  i n  
t h i s  p l a i n .
The b r a c k i s h  m arshes  a r e  f u r t h e r  rem oved from  th e  i n f l u e n c e  o f  th e  
s a l i n e  G u lf  w a t e r .  They c o m p r i s e  th e  m a jo r  m arsh  ty p e  o f  much o f  
c o a s t a l  L o u i s i a n a  (1 ,2 0 0 ,0 0 0  a c r e s ) .  W ate r  d e p th s  ex ce ed  th o s e  o f  th e  
s a l i n e  m arsh ,  and o rg a n ic  s o i l s  a r e  u s u a l l y  w e l l  d e v e lo p e d .  T h is  marsh
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t y p e  c o n t a i n s  many bayous  and  s m a l l  l a k e s .  The v e g e t a t i o n  may be m ore 
d i v e r s e  and i s  i n t e r m e d i a t e  i n  h e i g h t  b e tw e e n  th e  s a l i n e  m arshes  t o  t h e  
s o u t h  and  th e  f r e s h  m a rsh es  t o  t h e  n o r t h .  I n  f a c t ,  t h e  b r a c k i s h  m a rsh  
c a n  be  c o n s i d e r e d  a n  e c o to n e  b e tw e e n  t h e  s a l i n e  and  f r e s h  m arshes  i n  
w h ich  h a l o p h y t i c  s p e c i e s  d e c r e a s e  i n  f r e q u e n c y  and  a b u n d an c e  a s  s a l i n i t y  
d e c r e a s e s ,  and  f r e s h  m arsh  s p e c i e s  i n c r e a s e .
T housands  o f  a c r e s  a r e  d o m in a te d  by a  few s p e c i e s  o f  p l a n t s .
S p a r t i n a  p a t e n s  and  D i s t i c h l l s  s p i c a t a  a r e  f r e q u e n t  a s s o c i a t e s  o v e r  much 
o f  t h e  b r a c k i s h  m a rs h .  M a jo r  p l a n t  s p e c i e s  a r e  p r e s e n t e d  i n  F ig u r e  2 .
The v a l u e  o f  S p a r t i n a - D i s t i c h l i s  d o m in a te d  m a rsh e s  t o  w i l d l i f e  i s  
r e l a t i v e l y  low . T hese  s p e c i e s  t e n d  to  fo rm  d e n s e  s t a n d s  t o  th e  e x c l u ­
s i o n  o f  m ore I m p o r t a n t  w i l d l i f e  food  p l a n t s .  Two v a l u a b l e  s p e c i e s  
fo u n d  i n  s c a t t e r e d  a s s o c i a t i o n s  a r e  S c i r p u s  o l n e y i  and S c i r p u s  r o b u s t u a . 
B o th  s p e c i e s  o c c u r  i n  l o c a l i z e d  b u t  d i s t i n c t  s i t u a t i o n s  i n  t h e  b r a c k i s h  
m a rs h .  S c i r p u s  r o b u s t u s  i s  m ore  o f t e n  a s s o c i a t e d  w i th  more s a l t  t o l e r a n t  
s p e c i e s  and  i s  f r e q u e n t l y  fo u n d  g row ing  i n  d e n s e  s t a n d s  o n  t h e  berm s o f  
new ly  c o n s t r u c t e d  c a n a l s  s u b j e c t  t o  s l i g h t  w a t e r - l e v e l  f l u c t u a t i o n .
S c i r p u s  o l n e y i , o n  t h e  o t h e r  h a n d ,  i s  g e n e r a l l y  l o c a t e d  i n  t h e  i n t e r i o r  
o f  m a rs h e s  rem oved from  t i d a l  a c t i v i t y  and  u s u a l l y  i n  low , w et s i t u a t i o n s .  
A t p r e s e n t  t h e s e  s e d g e s  o c c u p y  o n ly  a  s m a l l  p o r t i o n  o f  t h e  t o t a l  b r a c k i s h  
m a rs h ,  b u t  th e y  a r e  i m p o r t a n t  w i l d l i f e  fo o d  p l a n t s  i n  t h e s e  a r e a s .  
( P a lm is a n o ,  1967; P a lm isa n o  and  Newsom, 1 9 6 7 ) .  B r a c k i s h  m a rsh es  a r e  
a l s o  v e r y  im p o r t a n t  n u r s e r y  g ro u n d s  f o r  co m m erc ia l  s e a f o o d s  e s p e c i a l l y ,  
s h r im p ,  m enhaden, and  b l u e  c r a b s .
F r e s h  and n e a r l y  f r e s h  m a rsh  ty p e s  occu p y  1 ,8 7 0 ,0 0 0  a c r e s  i n  
L o u i s i a n a .  T h i s  m arsh  ty p e  l i e s  be tw een  th e  b r a c k i s h  m a rsh e s  to  t h e
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-  Modified from Penfound and Hathaway, 1938.
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s o u th  and th e  P r a i r i e  f o r m a t io n  o r  M i s s i s s i p p i  R iver A l l u v i a l  P la i n  to  
th e  n o r t h .  W ater  l e v e l s  a r e  u s u a l l y  d e e p e r  and p l a n t  s p e c i e s  more 
d i v e r s e  t h a n  i n  e i t h e r  o f  t h e  o t h e r  m a rsh  ty p e s  m e n t io n e d .  A number 
o f  d i s t i n c t  a s s o c i a t i o n s  e : i i s t  w i t h i n  t h i s  marsh ty p e .  The a c t i v e  
M i s s i s s i p p i  D e l t a  i s  d o m in a te d  by a  P h r a g m i t e s - A l t e r n a n t h e r a  a s s o c i e s .  
The f r e s h  m a rs h e s  i n  t h e  D e l t a i c  P l a i n  may be dom inated  b y  th e  Panicum 
hemitomon c o n s o c i e s .  On t h e  C h e n ie r  P l a i n  S ag i t  t a r i a - A 1 1 e r n a n t h e r a  
a s s o c i e s  may p re d o m in a te .  O th e r  i m p o r t a n t  f r e s h  marsh p l a n t s  a r e  p r e ­
s e n t e d  i n  'F ig u re  2 .
T im bered  A r e a s . T im bered  A reas  i n c l u d e  c h e n i e r s ,  n a t u r a l  l e v e e s ,  
c r e v a s s e s  and  s p o i l  d e p o s i t s .  C h e n ie r s  a r e  w e ll  above n o rm a l  t i d e  
a c t i o n  and u s u a l l y  s u p p o r t  l a r g e  t r e e s .  The v e g e t a t i o n  h a s  been 
g r e a t l y  i n f l u e n c e d  by l o c a l i z e d  f a rm in g  a n d  in t e n s iv e  g r a z i n g .  L a rg e r  
t r e e s  i n c l u d e :  l i v e  o a k ,  Q uercus v i r g i n i a n a ; h a c k b e r ry ,  C e l t i s
l a e v i g a t a ; A m erican  elm , Ulmus a m e r ic a n a ; swamp maple, A c e r  drum m ondii; 
c y p r e s s ,  Taxodium d i s t i c h u m ; h o n e y - l o c u s t ,  G le d i t s i a  t r i a c a n t h o s ; 
H e r c u l e s - c l u b ,  Zanthoxylum  c l a v a - h e r c u l i s ; persimmon, D io a p y ro s  
v i r g i n i a n a ; and w a te r  o a k ,  Q uercus n i g r a .  U nders to ry  p l a n t s  in c lu d e  
p a l m e t t o ,  S a b a l  m in o r ; b l a c k b e r r y ,  Rubus s p . ;  haws, C r a t a e g u s  s p . ;  
b u t t o n b u s h ,  C e p h a la n th u s  o c c i d e n t a l i s ; d e c id u o u s  h o l l y ,  I l e x  d e c id u a ; 
g ro u n d s e l  t r e e ,  B a c c h a r i s  h a l i m i f o l i a ; S p a r t i n a  p a t e n s ; g r a p e ,  V i t i s  
s p . ;  and b l a c k  w i l lo w ,  S a l i x  n i g r a . C h ickasaw  ro s e ,  R o s a  b r a c t e a t a ; 
p r i c k l y  p e a r ,  O p u n t ia  s p . ; Opopanax, A c a c ia  f a m e  s i  a n a ; a n d  s a l t  c e d a r ,  
T am arix  g a l l i c a  a r e  common o n  th e  h e a v i l y  g ra z e d  c h e n i e r s .
N a tu r a l  and  s p o i l  l e v e e  p l a n t s  encom pass  a  wide r a n g e  o f  s p e c i e s ,  
Many a r e  p r im a r y  in v a d e r s  o n  d i s t u r b e d  s i t e s .  Common s p e c i e s  a re :
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g ro u n d s e l  t r e e ;  m arsh  e l d e r ,  I v a  f r u t e s c e n s ; Bermuda g r a s s ,  Cynodon 
d a c t y l o n ; S p a r t i n a  p a t e n s ; D i s t i c h l i s  s p l c a t a ; r o s e a u  c a n e ,  P h ra g m ite s  
communis; b l a c k b e r r y  and a g r e a t  v a r i e t y  o f  u b i q u i t o u s  w eeds . T re e s ,  
when p r e s e n t ,  a r e  u s u a l l y  b l a c k  w i l lo w  and t a l l o w  t r e e s ,  Sapium 
s e b i f e r u m .
L a rg e  c r e v a s s e s  and n a t u r a l  l e v e e s  i n  th e  D e l t a i c  P l a i n  s u p p o r t  
v a s t  a r e a s  o f  t im b e re d  swamp do m in a ted  by c y p r e s s ,  tu p e lo g u m , N yssa 
a q u a t i c a ; swamp r e d  m ap le ;  b u t t o n b u s h ;  b la c k  w i l lo w ;  g r e e n  a s h ,
F ra x in u s  p e n n s y l v a n i c a ; h o n e y - l o c u s t  and numerous s h r u b s  and  v i n e s .
A lth o u g h  th e  v e g e t a t i o n  h as  b e e n  d e s c r i b e d  a s  i n d i v i d u a l  com­
m u n i t i e s ,  th e  b o u n d a r i e s  o f  e a c h  community a r e  o f t e n  n o t  d i s t i n c t .  
F a c t o r s  su ch  as  t o p o g r a p h ic  r e l i e f ,  t i d a l  f l u c t u a t i o n ,  s o i l  s a l i n i t y ,  
and i n t r a s p e c i f i c  c o m p e t i t i o n  a r e  a l l  a c t i n g  t o  i n f l u e n c e  th e  d i s t r i -
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b u t i o n  and  abundance  o f  p l a n t  c o m m u n it ie s .
S c i e n t i f i c  names o f  p l a n t s  u se d  i n  t h i s  s tu d y  a r e  t a k e n  from  
F e r n a ld  (1950),.  Brown (1 9 4 5 ) ,  and S m all (1 9 3 3 ) .
STUDY PROCEDURES
L a b o r a to r y  S tu d i e s
G e rm in a t io n . Seeds  u s e d  i n  g e r m i n a t i o n  e x p e r im e n t s  w ere  c o l l e c t e d  
i n  t h e  v i c i n i t y  o f  R o c k e f e l l e r  W i l d l i f e  R efuge  i n  Cameron P a r i s h .  The 
s e e d  h ead s  w ere  g round  b e tw een  two l a y e r s  o f  1 / 8 - i n c h  mesh h a rdw are  
c l o t h  and c l e a n e d  o f  c h a f f  w i th  a n  E r ic k s o n  s e e d  b lo w e r .  C lean ed  s e e d s  
w ere  s t o r e d  u n d e r  r e f r i g e r a t i o n  i n  s e a l e d  p o l y e t h y l e n e  b a g s .  A l l  g e rm i­
n a t i o n  s t u d i e s  w ere  c o n d u c te d  i n  a  S t u l t s  g e r m i n a to r .  C o n d i t io n s  i n  th e  
g e r m in a to r  a l t e r n a t e d  be tw een  14 h o u r s  o f  l i g h t  a t  35°C (95°F ) and 10 
h o u r s  o f  d a r k n e s s  a t  20°C ( 6 2 ° F ) . C i r c u l a t i n g  w a te r  i n  t h e  u n i t  p r o ­
duced  a r e l a t i v e  h u m id i ty  o f  100 p e r c e n t .  P r e v io u s  e x p e r im e n ts  i n d i ­
c a t e d  t h a t  t h e s e  w ere  optimum c o n d i t i o n s  f o r  g e r m i n a t i o n  (P a lm isa n o ,  
1 9 6 7 ) .  E x ce p t  f o r  th e  c o n s t a n t  o s m o tic  p r e s s u r e  e x p e r im e n t ,  a l l  s e e d s  
w ere  g e rm in a te d  i n  p e t r i  d i s h e s  on two l a y e r s  o f  f i l t e r  p a p e r  m o is te n e d  
w i t h  5 .0  m l .  o f  a p p r o p r i a t e  s o l u t i o n *
The e f f e c t s  o f  f i v e  l e v e l s  o f  sodium  c h l o r i d e  on th e  g e r m in a t io n  
o f  t e n  s p e c i e s  o f  m arsh  p l a n t s  w ere  t e s t e d  t o  d e te rm in e  s a l i n i t y  t o l e r ­
a n c e .  R eag e n t  g ra d e  sod ium  c h l o r i d e  was added  t o  d i s t i l l e d  w a te r  to  
g iv e  th e  d e s i r e d  c o n c e n t r a t i o n .  T h ree  p e t r i  d i s h e s  c o n t a i n i n g  50 s e e d s  
w ere  t e s t e d  f o r  each  s p e c i e s  a t  e a c h  c o n c e n t r a t i o n .  R e s u l t s  w ere  
m easu red  a f t e r  13 and 27 days  i n  t h e  g e r m i n a to r .  A s e p a r a t e  e x p e r im e n t  
was c o n d u c te d  to  d e te rm in e  i f  t h e r e  was a d i f f e r e n c e  be tw een  a r t i f i c i a l  
m a r in e  s a l t  o b t a i n e d  from  T r i t o n ,  A q u a t i c s ,  I n c . ,  L i v i t t o n ,  Pa . and 
sod ium  c h l o r i d e .
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An e x p e r im e n t  wag p e r fo rm e d  to  d e te rm in e  i f  o s m o t ic  p r e s s u r e  o r  
a  s p e c i f i c  t o x i c  i o n  e f f e c t  was r e s p o n s i b l e  f o r  r e d u c e d  g e r m i n a t i o n  a t  
h ig h e r  s a l t  c o n c e n t r a t i o n s .  Four s a l t s ,  magnesium s u l f a t e ,  magnesium 
c h l o r i d e ,  c a lc iu m  c h l o r i d e  and sodium  c h l o r i d e ,  w ere added  to  an  a g a r  
medium ( 1 7 .0  a g a r / 8 3  m l.  H2 O) to  g iv e  a  u n i fo rm  o s m o tic  p r e s s u r e  o f
7 .0  a tm o sp h e re s  f o r  eac h  s o l u t i o n .  A p p r o p r ia t e  c o n c e n t r a t i o n s  w ere  
d e te rm in e d  from  g ra p h s  p r e s e n t e d  by R ic h a r d s ,  1954. The medium was 
p l a t e d  on p e t r i  d i s h e s ,  and 100 s e e d s  o f  each  s p e c i e s  w ere  t e s t e d  p e r  
d i s h .  The e x p e r im e n t  was c a r r i e d  o u t  u n t i l  no more s e e d s  g e rm in a te d  
(40 d a y s ) .  The s e e d l i n g s  w ere  s p r a y e d  w i th  a  f i n e  w a te r  m i s t  e v e r y  
3 t o  4 days  t o  p r e v e n t  d e s i c c a t i o n .
S in c e  c a lc iu m  and magnesium a r e  c h e m ic a l ly  s i m i l a r  d i v a l e n t  
c a t i o n s ,  a  s eco n d  e x p e r im e n t  was c o n d u c te d  to  d e te r m in e  i f  th e y  i n t e r *  
a c t e d .  Two l a y e r s  o f  f i l t e r  p a p e r  i n  p e t r i  d i s h e s  w ere m o is te n e d  w i th  
magnesium c h l o r i d e  and  c a lc iu m  c h l o r i d e  s o l u t i o n s .  One h undred  s e e d s  
o f  each  s p e c i e s  w ere t e s t e d  p e r  d i s h .
Sand C u l t u r e . S e v e r a l  e x p e r im e n ts  w ere  p e r fo rm e d  u s i n g  sand
c u l t u r e  t e c h n iq u e s  and  a r t i f i c i a l l y  p r e p a r e d  n u t r i e n t  s o l u t i o n s .  A
p u re  g ra d e  o f  s i l i c a  sand  was u se d  i n  e a c h  e x p e r im e n t .  The b a s i c
n u t r i e n t  s o l u t i o n  was th e  same a s  s o l u t i o n  #2 d e s c r ib e d  by H oagland
and Arnon (1 9 5 0 ) .  A c h e l a t e d  form o f  i r o n  was u sed  and s u l f u r i c  a c i d
was u se d  t o  a d j u s t  t h e  pH to  6 . 0 ,  S o l u t i o n s  were changed  e v e ry  two
w eeks . The e x p e r im e n ts  w ere  c o n d u c te d  u n d e r  g re e n h o u s e  c o n d i t i o n s .
T e m p e ra tu re s  w ere  m a in ta in e d  above 60°F , o c c a s i o n a l l y  r e a c h i n g  a  
o
maximum o f  100 F.
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The e f f e c t  o f  s a l i n i t y  o n  t h e  g ro w th  o f  S c i r p u s  o l n e y i  and  S c i r p u s  
r o b u s t u s  was t e s t e d  u s i n g  t h e  b a s i c  n u t r i e n t  s o l u t i o n  to  w h ich  a r t i f i ­
c i a l l y  p r e p a r e d  s e a  w a t e r  was a d d e d  to  y i e l d  t h e  d e s i r e d  s a l i n i t y .  The 
s e a  w a t e r  f o r m u l a  d e s c r i b e d  by  C l a r k  and C l a r k  (19 6 4 )  was u s e d .  T h re e  
r h iz o m e  n o d es  o f  a  s i n g l e  s p e c i e s  w e re  p l a n t e d  i n  e a c h  5 - g a l l o n  e a r t h e n ­
w are  c r o c k .  I n  a d d i t i o n  t o  t h e  n u t r i e n t  s o l u t i o n ,  t h r e e  s a l i n i t y  l e v e l s  
w e re  t e s t e d :  8 ,  16 , and  24 p a r t s  p e r  th o u s a n d  t o t a l  s a l t .  S in c e  d i f ­
f e r e n c e s  i n  e v a p o r a t i o n  b e tw e e n  p o t s  was a n  i m p o r t a n t  f a c t o r ,  s a l i n i t i e s  
w e re  c h e c k e d  i n  ea c h  c r o c k  by t i t r a t i o n  w i t h  s i l v e r  n i t r a t e .  C ro ck s  
w ere  a u t o m a t i c a l l y  i r r i g a t e d  e a c h  h o u r ,  and  t h e  s o l u t i o n  was a l lo w e d  to  
d r a i n  t h r o u g h  a n  o u t l e t  i n  t h e  b o t to m  o f  t h e  c r o c k  i n t o  a n  i n d i v i d u a l  
r e s e r v o i r  b e lo w .
P r e v io u s  w ork  i n d i c a t e d  t h a t  m agnesium  was s i g n i f i c a n t l y  r e l a t e d  
to  t h e  d i s t r i b u t i o n  o f  S c i r p u s  o l n e y i  and S p a r t i n a  p a t e n s  ( P a lm is a n o ,  
1 9 6 7 ) .  A s a n d  c u l t u r e  e x p e r im e n t  was c o n d u c t e d  t o  t e s t  p l a n t  r e s p o n s e  
t o  f o u r  c o n c e n t r a t i o n s  o f  m ag n es iu m . M agnesium  s u l f a t e  was ad d ed  t o  t h e  
b a s i c  n u t r i e n t  s o l u t i o n  t o  g i v e  1 . 5 ,  3 .0  and  4 . 5  p p t  o f  m agnesium . The 
f o u r t h  t r e a t m e n t  c o n s i s t e d  o f  o n l y  t h e  n u t r i e n t  s o l u t i o n .  P l a n t s  w ere  
grow n i n  0 . 5  g a l l o n  p o l y e t h y l e n e  f r e e z e r  c o n t a i n e r s .  S o l u t i o n  l e v e l  
was m a i n t a i n e d  o n e  i n c h  above  t h e  s u r f a c e  o f  t h e  s a n d .  A d r a i n  h o l e  i n  
t h e  b o t to m  o f  t h e  c o n t a i n e r  a l l o w e d  t h e  s o l u t i o n  t o  b e  d r a i n e d  and  
c h a n g e d .  One r h iz o m e  node was p l a n t e d  p e r  p o t  w i th  t h r e e  r e p l i c a t i o n s  
p e r  t r e a t m e n t .
The a b s o r p t i o n  o f  so d iu m  a n d  c h l o r i d e  i o n s  by p l a n t  t i s s u e s  was 
t e s t e d  u s i n g  t h e  same c u l t u r e  p r o c e d u r e s  a s  d e s c r i b e d  f o r  t h e  m agnesium  
e x p e r i m e n t .  A f t e r  42  d a y s  g r o w th ,  t h e  p l a n t s  w ere  h a r v e s t e d ,  and  t h e
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t i s s u e  from  t h r e e  r e p l i c a t i o n s  w ere  com bined i n t o  a  s i n g l e  sam p le .  One 
gram (w et w e ig h t )  o f  t i s s u e ,  o r  a s  much a s  was a v a i l a b l e ,  was b o i l e d  i n  
50 ml o f  d e i o n i z e d  w a te r  and s u c t i o n  f i l t e r e d .  C h lo r id e  was d e te rm in e d  
by t i t r a t i o n  w i th  s i l v e r  n i t r a t e  (A m erican  P u b l ic  H e a l th  A s s o c i a t i o n ,  
1 9 5 5 ) .  Sodium was d e te rm in e d  w i th  an  a to m ic  a b s o r p t i o n  s p e c t r o p h o t o m e t e r .  
I o n i c  c o n c e n t r a t i o n  i n  t h e  t i s s u e s  was c a l c u l a t e d  o n  th e  b a s i s  o f  th e  
w et w e ig h t  o f  t i s s u e .
F i e l d  Sam pling
The f i e l d  d a t a  f o r  t h i s  r e p o r t  w ere  c o l l e c t e d  by h e l i c o p t e r  as  
p a r t  o f  a n  e x t e n s i v e  s u rv e y  o f  L o u i s i a n a ' s  c o a s t a l  m a rs h la n d s .  T h i r t y -  
n in e  p a r a l l e l  n o r t h - s o u t h  t r a n s e c t  l i n e s  w ere drawn on  q u a d ra n g le  maps 
7 . 5 '  m in u te s  o f  l o n g i t u d e  a p a r t .  S am pling  p o i n t s  w ere  l o c a t e d  a t  0 ,2 5  
m i le  I n t e r v a l s  a lo n g  th e  t r a n s e c t .  At 2 -m i le  i n t e r v a l s ,  s o i l  and w a te r  
s am p les  w ere c o l l e c t e d .  The p r e c i s e  l o c a t i o n  o f  t h e  s a m p l in g  p o i n t  was 
d e te rm in e d  by th ro w in g  from t h e  h e l i c o p t e r ,  heavy  m e ta l  w ash e rs  to  w hich 
f i v e  f e e t  o f  y e l lo w  p l a s t i c  f l a g g i n g  t a p e  was a t t a c h e d .  Sam ples were 
c o l l e c t e d  by hand  o r  w i th  th e  a i d  o f  a  s m a l l  t r o w e l  and p l a c e d  i n  p o ly ­
e t h y l e n e  b a g s .  The sam ples  w ere  th e n  p u t  i n t o  c l o t h  g e o l o g i c a l  sample 
bags  and l a b e l e d .  S o i l  s am p le s  w ere  c o l l e c t e d  t o  a d e p th  o f  e i g h t  
i n c h e s .  Sam ples o f  f r e e  s o i l  w a te r  w ere  c o l l e c t e d  i n  20 c c  g l a s s  
sc rew cap  v i a l s .  V e g e ta t i v e  c o m p o s i t io n  was m easured  u s in g  a  m o d i f ie d  
l i n e  i n t e r c e p t  m ethod ( C a n f i e l d ,  1 9 4 1 ) .  A 5 - f o o t  r u l e r ,  g r a d u a t e d  i n  
te n th B  o f  a  f o o t ,  was u s e d  t o  d e te rm in e  th e  c o v e r  o f  each  s p e c i e s  which 
o c c u r r e d  a lo n g  th e  r u l e .  Q u a n t i t a t i v e  d a t a  on v e g e t a t i v e  c o m p o s i t io n  
w ere  c a l c u l a t e d  i n  l i n e a r  f e e t  f o r  each  s p e c i e s .  S p e c ie s  o b s e rv e d
P l a t e  1 C o l l e c t i n g  s o l i ,  w a t e r  a n d  v e g e t a t i v e  sa m p le s  i n  
S p a r t i n a  a l t e r n i f l o r a  m a r s h .  The G4 B e l l  h e l i c o p t e r  
p r o v e d  t o  be i n d i s p e n s i b l e  f o r  t h i s  s t u d y .
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w i t h i n  50 f e e t  o f  th e  s a m p l in g  p o i n t  w ere  r e c o r d e d  and a s s ig n e d  r e l a t i v e  
abundance  v a l u e s .
W ate r  and  S o i l  A n a ly ses
S o i l  s a m p le s  w ere p ro c e s s e d  and  a n a ly z e d  by th e  S o i l s  T e s t i n g  
L a b o r a to r y  o p e r a t e d  by th e  D ep a r tm en t o f  Agronomy a t  L o u i s i a n a  S t a t e  
U n i v e r s i t y  i n  B a to n  Rouge. The sam p les  w ere w eighed  p r i o r  t o  a i r  
d r y i n g  to  d e t e r m in e  w a te r  c o n t e n t .  Chem ical a n a l y s e s  w ere  made on 
sam ples  o f  a i r  d r y  s o i l .
C a lc ium , magnesium, p o ta s s iu m  and sodium w ere  d e te rm in e d  by  e x t r a c t ­
i n g  th e  s o i l  w i th  0 .1N  HCl, A s o i l  t o  e x t r a c t a n t  r a t i o  o f  2 0 :1  was u s e d .  
C o n c e n t r a t i o n s  o f  magnesium, c a lc iu m ,  p o ta s s iu m  and sodium  w ere  d e t e r ­
mined on a  P e rk in -E lm e r  Model 303 a to m ic  a b s o r p t i o n  s p e c t r o p h o t o m e t e r .  
P h o s p h o r s  was d e te rm in e d  by e x t r a c t i n g  sam ples  w i th  a s o l u t i o n  c o n t a i n ­
in g  O .lN  HCl and  0.03N  NH^F. A 1 :2 0  s o i l  t o  e x t r a c t i n g  s o l u t i o n  r a t i o  
was u sed  f o r  p h o sp h o ru s  d e t e r m i n a t i o n .  The c o n c e n t r a t i o n  o f  p h o sp h o ru s  
was d e te rm in e d  c o l o r i m e t r i c a l l y  w i th  a  Bausch and  Lomb S p e c t r o n i c  20 
c o l o r i m e t e r .
S o i l  pH was d e te rm in e d  w i th  a  Leeds and N o r th ru p  No. 7401 pH 
m e te r .  The r e a d i n g  was t a k e n  on a  1 :1  s o i l ^ s o l u t i o n  r a t i o  w hich  was 
a l lo w e d  to  s t a n d  o v e r n i g h t  b e f o r e  t e s t i n g .  T o t a l  s o l u b l e  s a l t  c o n ce n ­
t r a t i o n  was d e te rm in e d  by th e  g r a v i m e t r i c  m ethod . The s a l t s  w ere  
e x t r a c t e d  from  25g o f  s o i l  w i th  125 ml o f  d i s t i l l e d  w a te r .  The s u s p e n ­
s i o n  was f i l t e r e d  w i th  a  M andler  #3 b a c t e r i o l o g i c a l  f i l t e r .  T w e n ty - f iv e  
m i l l i l i t e r s  o f  e x t r a c t  was e v a p o r a t e d  to  d r y n e s s ,  h e a t e d  o n  a n  open  
f lam e  and t h e  s a l t  r e s i d u e  w e ig h ed .  D e t a i l e d  a n a l y t i c a l  p r o c e d u r e s  
a r e  p r e s e n t e d  i n  B ru p b a c h e r ,  Bonner and  S e d b e r ry  (1 9 6 8 ) .
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T o t a l  c a r b o n  was d e te rm in e d  by d ry  c o m b u s t io n .  The co m b u s t io n  
tu b e  was h e a t e d  t o  950°C, P u r i f i e d  O2  was p a s s e d  th ro u g h  th e  sy s te m  and 
CO2  was t r a p p e d  i n  a n  a b s o r p t i o n  b u lb  c o n t a i n i n g  a s c a r i t e ,  t h e n  w eighed .  
T h e ■p r o c e d u r e  i s  d e s c r i b e d  by A l l i s o n ,  e t  a l  1965. T o t a l  n i t r o g e n  was 
d e te r m in e d  by a  m o d i f ie d  K j e l d a h l  method a s  p r e s e n t e d  i n  A s s o c i a t i o n  o f  
O f f i c i a l  Agronomic C h em is ts  ( 1 9 5 5 ) .
Sam ples o f  f r e e  s o i l  w a te r  w ere a n a ly z e d  f o r  t o t a l  s a l t s  by d e t e r ­
m in in g  t h e  e l e c t r i c a l  c o n d u c t i v i t y  o f  t h e  s o l u t i o n .  T o t a l  s a l t  was 
c a l c u l a t e d  by  m u l t i p l y i n g  th e  e l e c t r i c a l  c o n d u c ta n c e  a t  25°C, t im e s  th e  
s t a n d a r d  c o n v e r s io n  f a c t o r  0 . 6 4 ,  t h e n  t im e s  1 ,0 0 0  t o  g iv e  t h e  s a l i n i t y  
i n  p a r t s  p e r  th o u s a n d  ( R ic h a r d s ,  1 9 5 4 ) .
RESULTS AND DISCUSSION
G e rm in a t io n
The te rm  g e r m in a t io n ,  as  u s e d  i n  t h i s  s t u d y ,  r e f e r s  o n ly  t o  th e  
o b v io u s  em ergence o f  t h e  embryo from  th e  s e e d .  The A s s o c i a t i o n  o f  
O f f i c i a l  Seed  A n a ly s ts  (1960) d e f i n e s  t h e  te rm  as  " t h e  em ergence and 
d ev e lo p m e n t  from th e  s e e d  embryo o f  t h o s e  e s s e n t i a l  s t r u c t u r e s  w hich 
f o r  t h e  k in d  o f  s eed  i n  q u e s t i o n ,  a r e  i n d i c a t i v e  o f  t h e  a b i l i t y  to  
p ro d u c e  a  no rm al p l a n t  u n d e r  f a v o r a b l e  c o n d i t i o n s . "  S e e d l in g s  w hich  
d e v e lo p e d  a b n o rm a l ly  w ere  n o te d .
O sm otic  P r e s s u r e . E x c e s s iv e  s a l t  c o n c e n t r a t i o n s  may a f f e c t  
g e r m i n a t i o n  by th e  o s m o t ic  i n h i b i t i o n  o f  w a te r  a b s o r p t i o n  o r  by s p e c i f i c  
e f f e c t s  o f  t h e  c o n s t i t u e n t  io n s  i n  t h e  s a l i n e  medium. The o s m o t ic  i n h i ­
b i t i o n  th e o r y  i s  s u p p o r t e d  when d i f f e r e n t  s a l t s  p ro d u c e  e q u i v a l e n t  
g e r m i n a t i o n  r e s p o n s e s  a t  e q u a l  o s m o t ic  p r e s s u r e .  D e v i a t i o n  i n  r e s p o n s e s  
b e tw ee n  d i f f e r e n t  s a l t s  i n d i c a t e s  a  s p e c i f i c  i o n  e f f e c t  ( B e r n s t e i n  and 
Hayward, 1 9 5 8 ) .
The s e e d s  o f  e i g h t  s p e c i e s  o f  m arsh  p l a n t s  w ere  s u b j e c t e d  to  
7 a tm o s p h e re s  o sm o tic  p r e s s u r e .  F o u r  d i f f e r e n t  s a l t s  w ere  t e s t e d  
(T a b le  3 ) ,  No s i g n i f i c a n t  d i f f e r e n c e  i n  g e r m i n a t i o n  was d e t e c t e d  
b e tw e e n  t r e a t m e n t s .  Sesuv ium  p o r t u l a c a s t r u m . S c i r p u s  r o b u s t u s  and 
S e t a r i a  magna were l e a s t  a f f e c t e d  by s a l i n i t y .  G e rm in a t io n  b e tw een  
t r e a t m e n t s  showed l i t t l e  v a r i a t i o n .  D i s t i c h l i s  s p i c a t a  g e r m i n a t i o n  was 
r e d u c e d  com pared  to  t h e  d i s t i l l e d  w a te r  c o n t r o l  b u t  was u n i fo rm  betw een  
t r e a t m e n t s .  L e p to c h lo a  f a s i c u l a r i s  e x h i b i t e d  r e d u c e d  g e r m i n a t i o n  when
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T a b le  3 .  P e rc e n ta g e  o f  100 s e e d s  g e rm in a te d  a t  7 a tm . o s m o tic  p r e s s u r e













D i s t i l l e d  
Wa t e r
Sesuvium  n o r t u l a c a s t r u m 89 87* 83* 86 92
S c i r p u s  r o b u s tu s 17 19* 7* 21 87
S e t a r l a  magna 44 42* 38* 36 56
D i s t i c h l i s  s p l c a t a 8 4* 10* 9 56
L e p to c h lo a  f a s c l c u l a r i s 12 3 0 15 16
S c i r p u s  o l n e y i 0 0 0 1 29
S c i r p u s  am er ican u s 0 0 0 0 24
S c i r p u s  c a l i f o r n i c u s 0 0 0 0 4
Mean 2 1 .2 a 1 9 .4 a 1 7 .3 a 21 . 0 a  4 5 .5
^Abnormal s e e d l i n g  deve lopm en t
a  -  F Q5 2 . 1 1 ( N . S . )
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t r e a t e d  w i th  magnesium s a l t s .  Magnesium a p p a r e n t l y  i n t e r f e r e d  w i th  
n orm al s e e d l i n g  deve lopm ent b u t  d id  n o t  r e d u c e  g e r m i n a t i o n .  S e e d l in g s  
s u b j e c t e d  to  magnesium c h l o r i d e  and  magnesium s u l f a t e  w ere  s e v e r e l y  
s t u n t e d .  R oot deve lopm ent was a lm o s t  c o m p le te ly  i n h i b i t e d .  T rea tm e n t  
w i th  i s o s m o t i c  s o l u t i o n s  o f  sodium  c h l o r i d e  and c a lc iu m  c h l o r i d e  p r o ­
duced  norm al s e e d l i n g s ,  i n d i c a t i n g  no s p e c i f i c  to x i c  i o n  e f f e c t .
C a t io n s  o f  c a lc iu m  and  magnesium c h e m ic a l ly  a r e  v e r y  s i m i l a r .
The same a b s o r p t i o n  mechanism  h a s  been  p o s t u l a t e d  f o r  b o th  i o n i c  
s p e c i e s .  T h is  would r e s u l t  i n  m u tu a l  a b s o r p t i o n  a n ta g o n is m .  S e e d l in g s  
r e q u i r e  l a r g e  amounts o f  c a l c iu m  f o r  c e l l  membrane s t r u c t u r e  and i n  th e  
f o r m a t io n  o f  th e  m id d le  l a m e l l a  be tw een  c e l l s .  A h ig h  m ag n esiu m /ca lc iu m  
r a t i o  f a v o r s  th e  a b s o r p t i o n  o f  magnesium and p r o p o r t i o n a t e l y  r e d u c e s  th e  
a b s o r p t i o n  o f  c a lc iu m .  The r e s u l t  i s  a  c a lc iu m  d e f i c i e n c y  i n  th e  
d e v e lo p in g  s e e d l i n g .  Enough c a lc iu m  i s  s t o r e d  i n  th e  endosperm  o r  
a v a i l a b l e  i n  t h e  grow th  medium t o  a l lo w  norm al dev e lo p m en t p ro v id e d  
magnesium c o n c e n t r a t i o n s  a r e  low enough to  a l lo w  s u f f i c i e n t  c a lc iu m  
a b s o r p t i o n .  T h is  th e o ry  i s  s u p p o r te d  by t h e  normal s e e d l i n g  d e v e lo p ­
m ent r e c o r d e d  w i th  d i s t i l l e d  w a te r  t r e a t m e n t .
A c r i t i c a l  r a t i o  o f  magnesium and c a lc iu m  may be m ore i n f l u e n t i a l  
t o  s e e d l i n g  developm en t i n  a  s a l i n e  medium th a n  a b s o l u t e  c o n c e n t r a t i o n s .  
A verage m ag n es iu m /ca lc iu m  r a t i o  i n  s e a  w a te r  i s  a p p r o x im a te ly  3 .2 /1  
( S v e rd ru p ,  e t  a l . ,  1 9 4 2 ) .  An e x p e r im e n t  was co n d u c ted  t o  d e te rm in e  i f  
t h i s  magnesium f r a c t i o n  was i n  e x c e s s  o f  t h e  c r i t i c a l  r a t i o .  P l a t e s  2 
a n d  3 show t h e  r e s u l t s  o f  f o u r  t r e a t m e n t s  o n  th e  g e r m in a t io n  o f  S c i r p u s  
r o b u s t u s , S c i r p u s  o l n e y i . Sesuv ium  p o r t u l a c a s t r u m  and D i s t i c h l i s  s p i c a t a . 
A m ag n es iu m /ca lc iu m  r a t i o  a s  h ig h  a s  3 . 6 / 1  a l lo w ed  th e  deve lopm en t o f
P l a t e  2 ,  The e f f e c t  o f  v a r i a t i o n  o f  m ag n es iu m /ca lc iu m  r a t i o  
o n  s e e d l i n g  d e v e lo p m e n t .
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Sesuvium portulacaatrum
D i s t i c h l i s  s p i c a t a
DISTILLED 1 0 :0  1 0 :2  1 0 :4  10 :6
WATER
Mg:Ga (ppt)
P l a t e  3 .  The e f f e c t  o f  v a r i a t i o n  o f  m a g n es iu m /ca lc iu m  r a t i o  
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norm al s e e d l i n g s .  Abnormal d ev e lo p m en t o c c u r r e d  i n  a l l  s p e c i e s  when 
magnesium was added  w i th o u t  c a lc iu m .  C alc ium  se e d  t r e a tm e n t  h as  been  
shown t o  c o u n t e r a c t  t h e  e f f e c t s  o f  h ig h  s a l i n i t i e s  i n  some c ro p s  
(C haudhurl  and W iebe, 1968; Hyder and Greenway, 1 9 6 5 ) .  I  have  a n a ly z e d  
so ils  w i th  a  r a t i o  ra n g e  from  1 5 :1  i n  some b r a c k i s h  s o i l s  t o  1 :5  i n  
h i g h l y  o r g a n ic  f r e s h  m arsh s o i l s .
A lth o u g h  a  s p e c i f i c  t o x i c  magnesium e f f e c t  was p ro d u c e d  u n d e r  
l a b o r a t o r y  c o n d i t i o n s ,  th e  r a t i o  i n  s e a  w a te r  and m arsh s o i l s  i s  
p r o b a b ly  n o t  h ig h  enough to  a f f e c t  s e e d l i n g  d e v e lo p m e n t .  T h is  f a c t o r  
a lo n e  i s  n o t  c o n s id e r e d  im p o r t a n t  i n  t h e  e s t a b l i s h m e n t  o f  com m unit ies  
o f  t h e s e  s p e c i e s  u n d e r  norm al c o n d i t i o n s .
S a l i n i t y  and G e rm in a t io n
The e f f e c t  o f  s a l i n i t y  on th e  g e r m i n a t i o n  o f  t e n  s p e c i e s  o f  m arsh 
p l a n t s  was exam ined  to  d e te rm in e  r e l a t i v e  s a l t  t o l e r a n c e s .  A p r e l i m i ­
n a ry  e x p e r im e n t  was c o n d u c te d  w i th  p u r e  sodium  c h l o r i d e  and a n  a r t i f i ­
c i a l l y  p r e p a r e d  s e a  s a l t  m ix tu r e  to  d e te rm in e  i f  t h e r e  was a  d i f f e r e n c e  
i n  g e r m in a t io n  r e s p o n s e .  S c i r p u s  r o b u s tu s  a v e ra g e d  9 5 .3  p e r c e n t  and
8 4 .0  p e r c e n t  g e r m in a t io n  a t  6 and 12 p p t  sodium c h l o r i d e .  T h is  s p e c i e s  
a v e ra g e d  9 6 .0  p e r c e n t  and 8 4 .6  p e r c e n t  g e r m in a t io n  i n  a r t i f i c i a l l y  p r e ­
p a r e d  s e a  s a l t  a t  th e  same s a l i n i t y  l e v e l s .  These  r e s u l t s  i n d i c a t e  no 
d i f f e r e n c e  i n  g e r m in a t io n  r e s p o n s e  f o r  t h e  twd ty p e s  o f  s a l t  s o l u t i o n s .  
S c i r p u s  o l n e y i  y i e l d e d  s i m i l a r  r e s u l t s .  R eagen t g ra d e  sodium  c h l o r i d e  
was t h e r e f o r e  u s e d  to  t e s t  s a l i n i t y  t o l e r a n c e  i n  f u t u r e  e x p e r im e n t s .
Two d i f f e r e n t  r e s p o n s e  ty p e s  w ere  d e t e c t e d  a f t e r  s u b j e c t i n g  th e  
d a t a  t o  an  a n a l y s i s  o f  r e g r e s s i o n .  Four s p e c i e s  showed a n e g a t i v e  
l i n e a r  r e s p o n s e  t o  i n c r e a s i n g  s a l i n i t y ,  f i v e  s p e c i e s  showed a
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s i g n i f i c a n t  n e g a t i v e  q u a d r a t i c  r e s p o n s e ,  and one  s p e c i e s  was no t  
s i g n i f i c a n t l y  a f f e c t e d  by s a l i n i t y  (T ab le  4 ) .  The "Y" i n t e r c e p t  (a )  
i n d i c a t e s  t h e  t h e o r e t i c a l  g e r m i n a t i o n  (p e r  50 s e e d )  a t  z e ro  s a l i n i t y .
The r e g r e s s i o n  c o e f f i c i e n t  (b) d e s c r i b e s  t h e  ch an g e  i n  g e r m i n a t i o n  w i th  
a  u n i t  change  i n  s a l i n i t y .  T h is  v a l u e  c a n  t h e r e f o r e  be u s e d  t o  d e t e r ­
mine t h e  r e l a t i v e  s a l i n i t y  t o l e r a n c e  o f  eac h  s p e c i e s  w i t h i n  a  g iv e n  
r e s p o n s e  t y p e .  The s m a l l e r  th e  n u m e r ic a l  r e g r e s s i o n  c o e f f i c i e n t ,  th e  
l e s s  g e r m i n a t i o n  i s  a f f e c t e d  by s a l i n i t y .
D i s t i c h l i s  s p i c a t a  was th e  m ost s a l t  t o l e r a n t  i n  th e  l i n e a r  
r e s p o n s e  g ro u p ,  a l th o u g h  g e r m in a t io n  a t  0 p p t  was low . C a l c u l a t e d  
50 p e r c e n t  r e d u c t i o n  i n  g e r m in a t io n  o c c u r r e d  a t  7 .7  p p t .  S c i r p u s  
o l n e y i  and  S c i r p u s  a m e r ic a n u s  e x h i b i t e d  v e r y  s i m i l a r  s a l i n i t y  r e s p o n s e s .  
Both  th e  r e g r e s s i o n  c o e f f i c i e n t s  and t h e  50 p e r c e n t  r e d u c t i o n  v a l u e s  
show S_. o l n e y i  to  be  s l i g h t l y  more s a l t  t o l e r a n t  th a n  _S. a m e r ic a n u s . 
S e t a r i a  manga was t h e  l e a s t  s a l t  t o l e r a n t  s p e c i e s  i n  th e  l i n e a r  
r e s p o n s e  g ro u p ,  u s in g  th e  r e g r e s s i o n  c o e f f i c i e n t  f o r  c o m p a r is o n .
The 50 p e r c e n t  g e r m i n a t i o n  r e d u c t i o n  p o i n t ,  how ever, was 6 . 5  p p t  
w hich  was g r e a t e r  th a n  f o r  S.. o l n e y i  and  S_, a m e r ic a n u s .
T h is  r a n k in g  i s  c o n s i s t e n t  w i th  w hat w ould  be e x p e c te d  b a se d  on 
th e  e c o lo g y  o f  t h e s e  s p e c i e s .  D i s t i c h l i s  s p i c a t a  i s  found  i n  s a l i n e  
and  b r a c k i s h  m a rs h e s ,  S,. o ln e y i  i n  th e  b r a c k i s h  to  n e a r l y  f r e s h  
m a rs h e s ,  S_. am e r ic a n u s  and S e t a r i a  magna o n  t h e  f r e s h e r  s i t e s .
Most s p e c i e s  i n  th e  q u a d r a t i c  r e s p o n s e  g roup  e x h i b i t e d  h ig h  p e r ­
c e n t a g e  g e r m in a t io n  i n  d i s t i l l e d  w a t e r .  G e rm in a t io n  was o n ly  s l i g h t l y  
r e d u c e d  a t  lo w er  s a l i n i t y  l e v e l s  b u t  d ro p p ed  s h a r p l y  a t  t h e  h ig h e r  
l e v e l s .  E c h in o c h lo a  w a i t e r !  had t h e  s m a l l e s t  r e g r e s s i o n  c o e f f i c i e n t
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T a b le  4 .  E f f e c t  o f  s a l i n i t y  o n  g e r m in a t io n  ( a v g .  o f  3 r e p l i c a t i o n s  o f  
50 s e e d s  each)
S p e c ie s
C o e f f i c i e n t  o f  
D e te r m in a t io n
50% G e rm in a t io n  
R e d u c t io n  ( p p t )
L i n e a r  Response Group
D i s t i c h l i s  s p i c a t a Y = 8 .8 7  -  0.578X .4 0 8 * * 7 .7
S c i r p u s  o l n e y i Y = 1 0 .1 3  -  0.967X .6 1 0 * * 5 .9
S c i r p u s  a m e r ic a n u s Y = 1 1 .2  -  1.067X .5 9 7 * * 4 .7
S e t a r i a  magna Y = 1 8 .5 3  -  1.41X .8 9 2 * * 6 .5
Q u a d r a t i c  Response Group
E c h in o c h lo a  w a l t e r i Y = 1 1 .0 6  -  .036X2 .3 7 6 * 3 .9
O ryza s a t i v a Y = 3 9 .2 7  -  .079X2 .711** 1 5 .8
S c i r p u s  r o b u s t u s Y = 4 3 .4 1  -  U 00X 2 .9 3 4 * * 1 4 .7 .
Polygonum 0
p e n n s y lv a n ic u m Y = 4 1 .0 3  -  . 203X .9 34** 1 0 .0
S a c c i o l e p i s  s t r i a t a Y « 5 3 .0 3  -  , 265X2 .757** 1 0 .0
No Response
Sesuvium
p o r t u l a c a s t r u m Y = 4 5 .8 6  -  0 .1 1 4  N .S .
*  -  ,05 s i g n i f i c a n c e  l e v e l  
* *  -  ,01  "  "
F igu re  3 .  The e f f e c t  o f  NaCl c o n c e n t r a t i o n  on th e  g e r m in a t io n  
o f  marsh p l a n t  s e e d s .




I n  t h i s  g ro u p ,  i n d i c a t i n g  i t  was t h e  m ost s a l t  t o l e r a n t .  F i f t y  p e r c e n t  
r e d u c t i o n  i n  g e r m in a t io n  o c c u r r e d  a t  o n ly  3 .9  p p t  b u t  t h i s  r e s u l t e d  
b e c a u se  o f  t h e  low g e r m i n a t i o n  r a t e  i n  d i s t i l l e d  w a te r  (11%). C u l t i ­
v a t e d  r i c e  p ro v ed  to  be  q u i t e  s a l t  t o l e r a n t  w i th  a  low r e g r e s s i o n  
c o e f f i c i e n t .  The s a l i n i t y  l e v e l  a t  w hich a  50 p e r c e n t  r e d u c t i o n  i n  
r i c e  g e r m i n a t i o n  o c c u r r e d  was 1 5 .8  p p t ,  th e  h i g h e s t  f o r  any s p e c i e s
t e s t e d  e x c e p t  Sesuvium  p o r t u l a c a s t r u m . S c i r p u s  r o b u s tu s  g e r m i n a t i o n
2
r e s p o n s e  was s i m i l a r  t o  r i c e  w i th  a  r e g r e s s i o n  c o e f f i c i e n t  o f  .100X 
and a 50 p e r c e n t  g e r m i n a t i o n  r e d u c t i o n  l e v e l  o f  1 4 .7  p p t .  P in k  s m a r t -  
weed e x h i b i t e d  a v e r y  u n i fo rm  c u r v i l i n e a r  r e s p o n s e  to  s a l i n i t y .  T h is  
s p e c i e s  i s  much l e s s  t o l e r a n t  t o  s a l i n i t y  th a n  t h e  t h r e e  p r e c e d in g  
s p e c i e s  i n  t h i s  g ro u p .  The r e g r e s s i o n  c o e f f i c i e n t  was tw ic e  t h a t  o f  
_S. r o b u s t u s  and t h e  50 p e r c e n t  g e r m i n a t i o n  r e d u c t i o n  l e v e l  was 1 0 .0  p p t .  
S a c c i o l e p i s  s t r i a t a  showed l i t t l e  e f f e c t  o f  s a l i n i t y  up to  9 p p t ;  a t  
t h i s  p o i n t ,  g e r m in a t io n  was r e d u c e d  from  90 p e r c e n t  t o  13 p e r c e n t  a t  
12 p p t .  T h is  s h a rp  d ro p  a c c o u n te d  f o r  t h e  h ig h  r e g r e s s i o n  c o e f f i c i e n t  
and  th e  50 p e r c e n t  g e r m in a t io n  r e d u c t i o n  l e v e l  o f  1 0 .0  p p t .
Sesuvium  p o r t u l a c a s t r u m  p ro v e d  to  be th e  m ost s a l t  t o l e r a n t  o f  
any s p e c i e s  t e s t e d .  G e rm in a t io n  a c t u a l l y  i n c r e a s e d  s l i g h t l y  w i th  
i n c r e a s i n g  s a l i n i t y .  A n a ly s e s  showed no s t a t i s t i c a l l y  s i g n i f i c a n t  
e f f e c t  o f  s a l i n i t y  on  th e  g e r m i n a t i o n  o f  t h i s  s p e c i e s  w i t h i n  th e  
s a l i n i t y  r a n g e  t e s t e d .
S a l i n i t y  t o l e r a n c e  w i t h i n  t h e  q u a d r a t i c  g roup  was n o t  c o n s i s t e n t  
w i th  t h e  f i e l d  eco lo g y  o f  th e  s p e c i e s .  W a l t e r ’ s m i l l e t  and r i c e  a r e  
g e n e r a l l y  found  grow ing  i n  s a l i n i t i e s  o f  l e s s  t h a n  10 p p t  (Penfound  
and H athaw ay, 1938; M a r t i n ,  1 9 5 7 ) .  S c i r p u s  r o b u s tu s  how ever, i s  a
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t y p i c a l l y  b r a c k i s h  o r  s a l i n e  m arsh  p l a n t  t o l e r a t i n g  s a l i n i t i e s  o v e r  
30 p p t .  S a c c l o l e p i s  s t r i a t a  and p in k  sm artw eed a r e  f r e s h  m arsh  p l a n t s  
g row ing  i n  s a l i n i t i e s  o f  l e s s  t h a n  5 p p t .  R ic e  and m i l l e t  t h e r e f o r e  
e x h i b i t e d  an  u n e x p e c te d ly  h ig h  t o l e r a n c e  to  s a l i n i t y ,  and t h e  r e s u l t s  
o f  g e r m i n a t i o n  e x p e r im e n ts  m ig h t  be m i s l e a d i n g  i f  u sed  to  i n f e r  r e l a ­
t i v e  s a l i n i t y  t o l e r a n c e s  u n d e r  f i e l d  c o n d i t i o n s .
Io n  A b s o r p t io n
Sodium c h l o r i d e  a b s o r p t i o n  was d e te rm in e d  f o r  f o u r  s p e c i e s  o f  
m arsh p l a n t s  grown i n  sand  c u l t u r e .  The o b j e c t i v e  was to  d e te rm in e  
i f  th e  i o n i c  c o n c e n t r a t i o n  i n  th e  p l a n t  t i s s u e s  was r e l a t e d  to  t h e  c o n ­
c e n t r a t i o n  o f  th e  g row th  medium. S c h o la n d e r ,  1968, w ork ing  w i th  man­
g r o v e s ,  d e s c r ib e d  a n o n - m e ta b o l i c  u l t r a  f i l t r a t i o n  mechanism w hich  
a l lo w e d  th e  p l a n t  to  e x t r a c t  e s s e n t i a l l y  p u re  w a te r  from a  s a l i n e  
medium. Some m a rin e  a l g a e  a c c u m u la te  p o ta s s iu m  io n s  i n  much h i g h e r  
c o n c e n t r a t i o n s  th a n  i n  th e  e x t e r n a l  medium. Sodium c o n c e n t r a t i o n ,  on 
th e  o t h e r  hand, was much low er  i n  th e  p l a n t  t i s s u e s  th a n  i n  s e a  w a te r  
(S te w a rd ,  1 9 6 4 ) .  O sm otic  p r e s s u r e  o f  c e l l  s a p  i n  some h a l o p h y te s  h a s  
b een  r e l a t e d  to  t h e  c h l o r i d e  i o n  c o n c e n t r a t i o n  i n  t h e  t i s s u e s ,  h ig h l y  
v a r i a b l e  r e s u l t s  w ere  o b t a i n e d .  I n  S c i r p u s  m a r i t i m a , c h l o r i d e  io n  
a c c o u n te d  f o r  71 p e r c e n t  o f  th e  o s m o tic  p r e s s u r e  I n  th e  c e l l  sap  a s  
com pared to  75 p e r c e n t  I n  S p a r t i n a  p a t e n s ,  91 p e r c e n t  I n  S a l i c o r n i a  
s t r i c t a  and  43 p e r c e n t  i n  A t r i p l e x  p a t u l a  (Chapman, 1 9 6 4 ) .  He a l s o  
found  no c o r r e l a t i o n  be tw een  th e  amount o f  sod ium  a b s o rb e d  by 
S a l i c o r n i a  s t r i c t a  and th e  c o n c e n t r a t i o n  i n  t h e  s o i l .
I  found a  d e f i n i t e  c o r r e l a t i o n  be tw een  th e  i o n i c  c o n t e n t  o f  t h e  
t i s s u e s  and  t h a t  o f  t h e  c u l t u r e  s o l u t i o n  ( F ig .  4 ) .  I o n i c  c o n t e n t  o f
F ig u r e  4 .  The e f f e c t  o f  NaCl c o n c e n t r a t i o n  on t h e  a b s o r p t i o n


























b o th  r o o t  and  l e a f  t i s s u e  o f  S c i r p u s  r o b u s tu s  i n c r e a s e d  w i th  i n c r e a s e d  
c o n c e n t r a t i o n s  o f  sod ium  c h l o r i d e .  Curves f o r  c h l o r i d e  and s o d iu m  io n  
c o n t e n t  i n  r o o t  t i s s u e s  a r e  p r a c t i c a l l y  i d e n t i c a l .  Io n  c o n c e n t r a t i o n  
was g r e a t e r  i n  t h e  l e a v e s  t h a n  i n  t h e  r o o t s .  C h l o r i d e  a b s o r p t i o n  was 
l e s s  v a r i a b l e  t h a n  so d iu m . Culms o f  S c irp u s  o l n e y i  a l s o  e x h i b i t e d  
i n c r e a s i n g  i o n i c  c o n c e n t r a t i o n  a t  h ig h e r  s a l i n i t i e s .  Roots  a p p e a r e d  
t o  l e v e l  o f f  a t  20 p p t  s a l i n i t y .  C o n c e n t r a t i o n s  i n  r o o t  t i s s u e  w ere  
h i g h e r  th a n  i n  c u lm s .  C h l o r i d e  a b s o r p t i o n  i n  l e a v e s  o f  S p a r t i n a  p a t e n s  
showed v e r y  good c o r r e l a t i o n  w i t h  i n c r e a s i n g  s a l i n i t y .  R oo t t i s s u e  
c o n c e n t r a t i o n s  e x c e e d e d  cu lm s  a n d  w ere  c l o s e l y  r e l a t e d  to  s o d iu m  
c h l o r i d e  c o n t e n t  i n  t h e  c u l t u r e  medium. D i s t l c h l i s  s p i c a t a  g a v e  r  . 
s i m i l a r  r e s u l t s .
I n  a l l  s p e c i e s  t e s t e d ,  s a l t  c o n t e n t  i n  t i s s u e s  i n c r e a s e d  a t  h ig h e r  
s a l i n i t y  l e v e l s .  C h l o r i d e  d e t e r m i n a t i o n s  w ere  g e n e r a l l y  l e s s  v a r i a b l e  
t h a n  so d iu m . At low  sod ium  c h l o r i d e  c o n c e n t r a t i o n s ,  p l a n t s  a p p a r e n t l y  
a c c u m u la te  io n s  i n  h i g h e r  c o n c e n t r a t i o n s  th a n  i s  p r e s e n t  i n  t h e  e x t e r ­
n a l  medium. I n c r e a s e d  i o n  a b s o r p t i o n  a t  h i g h e r  s a l i n i t i e s  may f u n c t i o n  
t o  b a l a n c e  t h e  o s m o t ic  p r e s s u r e  be tw een  th e  c e l l  s a p  and t h e  e x t e r n a l  
s o l u t i o n .  T h is  w o u ld  f a c i l i t a t e  t h e  movement o f  w a te r  i n t o  t h e  p l a n t  
t i s s u e s .  No e x p e r i m e n t s  w e re  c o n d u c te d  to  d e t e r m i n e  w h e th e r  s a l t s  
w e re  w i t h i n  t h e  p la s m a  lemma o r  i n  i n t r a c e l l u l a r  s p a c e s .
P l a n t  t i s s u e  a n a l y s e s  may b e  u s e f u l  f o r  d e t e r m i n i n g  t h e  s a l i n i t y  
o f  m arsh  s o i l s .  R a i n f a l l ,  t i d a l  f l u c t u a t i o n  a n d  h i g h  s o i l  m o i s t u r e  
c o n t e n t  c o n t r i b u t e  t o  t h e  v a r i a t i o n  i n  r e s u l t s  o b t a i n e d  by d i r e c t  s o i l  
a n a l y s i s .  P l a n t s ,  s u c h  a s  S p a r t i n a  p a t e n s ,  w h ic h  e x h i b i t  a  b r o a d  
r a n g e  o f  s a l i n i t y  t o l e r a n c e ,  aB w e l l  as  good c o r r e l a t i o n  w i th  s o i l
Table 5. Effect of NaCl on growth and ion absorption
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C l"  i n  
S u b s t r a t e  
(ppm)
C l “  i n  
L iv e  
T i s s u e  
(ppm)
Na+  i n  
S u b s t r a t e  
(ppm)
Na"1" i n  
L iv e  
T i s s u e  
(ppm)
S c i r p u s
o l n e y i cu lm 1 0 .2 1 5 .0 1 ,5 5 0 5 0 .5 1163
If n 4 . 4 4 ,5 3 9 .0 3 ,7 5 0 6 , 5 0 0 . 0 3100
If it 1 .0 9 ,0 2 7 .0 3 ,7 0 0 1 0 ,4 5 0 .0 2850
If ti .2 5 1 3 ,5 6 6 .0 5 ,0 0 0 1 7 ,1 0 0 ,0 8063
II r o o t 1 5 .0 1 ,4 5 0 5 0 ,5 1200
II it 4 ,5 3 9 .0 3 ,4 0 2 6 , 5 0 0 .0 3068
II n 9 ,0 2 7 .0 6 ,6 6 0 1 0 ,4 5 0 .0 7493
11 it 1 3 ,5 6 6 .0 6 ,2 0 0 1 7 ,1 0 0 .0 7200
S c i r p u s
r o b u s t u s culm 1 0 .0 1 5 .0 2 ,1 5 0 5 0 .5 2000
ii ii ' 2 . 9 4 ,5 3 9 .0 5 ,3 0 0 6 , 5 0 0 .0 4450
ti ii 1 .1 9 ,0 2 7 .0 5 ,4 5 0 1 0 ,4 5 0 .0 3825
it r o o t 1 5 .0 1 ,1 0 0 5 0 .5 825
ii it 4 ,5 3 9 .0 3 ,8 0 0 6 , 5 0 0 .0 4000
it it 9 .0 2 7 .0 5 ,0 0 0 1 0 ,4 5 0 .0 4875
D i s t i c h l i s
s p i c a t a cu lm 1 .3 1 5 .0 1 .1 5 0 5 0 .5 2225
It ii 1 .2 4 ,5 3 9 .0 2 , 900 6 , 5 0 0 . 0 4725
ft it .3 1 3 ,5 6 6 .0 1 0 ,4 1 3 1 7 ,1 0 0 .0 8747
II r o o t 1 5 .0 3 ,0 0 0 5 0 .5 3374
II ii 4 ,5 3 9 .0 3 ,2 5 0 6 . 5 0 0 .0 4500
S p a r t i n a
p a t e n s
ti
cu lm 3 .1 1 5 .0 1 ,4 5 0 5 0 .5 1713
n 1 . 1 4 ,5 3 9 .0 3 ,0 5 0 6 , 5 0 0 .0 2900
ii IT .25 9 ,0 2 7 .0 4 ,7 8 4 1 0 ,4 5 0 .0 5855
ti II .25 1 3 ,5 6 6 .0 9 ,8 6 0 1 7 ,1 0 0 .0 19006
ti r o o t 1 5 .0 3 ,0 0 0 5 0 .5 3875
it ii 4 ,5 3 9 .0 3 ,5 0 1 6 ,5 0 0 .0 4918
ii it 1 3 ,5 6 6 .0 9 ,6 5 7 1 7 ,1 0 0 .0 9990
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s a l i n i t y ,  may s e r v e  a s  a more r e l i a b l e  in d e x  t o  s o i l  c h e m is t r y  th a n  
do s o i l  s a m p le s .
C h a u d h u r i ,  e t  a l . ,  1964, d e s c r ib e d  a m ethod  o f  d e s a l i n i z a t i o n  o f  
s o i l s  by h a r v e s t i n g  th e  a n n u a l  c ro p  o f  Suaeda f r u t i c o s a  th u s  rem oving  
s a l t  w hich a c c u m u la te d  i n  p l a n t  t i s s u e s .  Enough s a l t  was removed i n  
t h r e e  y e a r s  t o  p e r m i t  good c ro p  p r o d u c t i o n .  My c l i p p e d  q u a d r a t s  i n d i ­
c a t e  a n  a v e ra g e  o f  2 5 ,0 0 0  pounds o f  em ergen t v e g e t a t i o n  a r e  p ro d u ced  
p e r  a c r e  i n  L o u i s i a n a ' s  b r a c k i s h  m arsh . At a c o n c e n t r a t i o n  o f  10 p p t  
l i v e  w e ig h t ,  250 pounds o f  s a l t  p e r  a c r e  would b e  a c c u m u la te d  i n  
p l a n t  t i s s u e s .  M in e ra l  s o i l  c o n t a i n i n g  10 p p t  sodium  c h l o r i d e  would 
hav e  a p p ro x im a te ly  2 0 ,000  pounds o f  s a l t  p e r  a c r e .  I t  would seem t h a t  
r e d u c t i o n  o f  s o i l  s a l i n i t y  by th e  annua l  h a r v e s t  o f  th e s e  p l a n t s  c o u ld  
n o t  be  e c o n o m ic a l ly  f e a s i b l e ,  .
S a l i n i t y  and Growth
The e f f e c t s  o f  s a l i n i t y  o n  th e  growth o f  m arsh p l a n t s  w ere t e s t e d  
i n  s e v e r a l  sa n d  c u l t u r e  e x p e r im e n t s .  The f i r s t  e x p e r im e n t  i n v o lv e d  
th e  grow th o f  S c i r p u s  o ln e y i  and  S c i rp u s  r o b u s t u s  rh izom e nodes  i n  
5 - g a l l o n  c ro c k s  i r r i g a t e d  w i th  a  n u t r i e n t  s o l u t i o n  and a r t i f i c i a l l y  
p r e p a r e d  s e a  w a t e r .  P l a n t s  w ere  h a r v e s te d  and  w eighed  a f t e r  62 days 
g row th  u n d e r  g re e n h o u se  c o n d i t i o n s .  Both s p e c i e s  e x h i b i t e d  s i g n i f i c a n t  
g row th  r e d u c t i o n  a t  i n c r e a s e d  s a l i n i t y  l e v e l s .  T ab le  6 p r e s e n t s  th e  
r e s u l t s  o f  a n  a n a l y s i s  o f  r e g r e s s i o n  p e rfo rm e d  o n  th e  d a t a  c o l l e c t e d  
from th e  san d  c u l t u r e  e x p e r im e n t .  S c irp u s  o l n e y i  culm grow th  was 
re d u c e d  6 .4 0 2  grams p e r  u n i t  i n c r e a s e  i n  s a l i n i t y  (1 p p t ) .  A h ig h l y  
s i g n i f i c a n t  n e g a t i v e  r e l a t i o n s h i p  was d e m o n s t r a te d .  The p r e d i c t e d  
g ro w th  a t  z e ro  s a l i n i t y  was 1 2 0 .5 8  grams. R o o ts  showed a  much s lo w e r
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T a b le  6 .  R e g r e s s io n  a n a l y s i s  o f  s a l i n i t y  and g row th  r e s p o n s e  o f  
S c i r p u s  o ln o y i  and S c i r p u s  r o b u s tu s
R e g r e s s io n  E q u a t io n
C o e f f i c i e n t  o f  
D e te r m in a t io n
S c i r p u s  o l n e y i
culm s Y = 1 2 0 .5 8  -  6.402X .251**
r o o t s  Y = 1 7 .3 9  -  5.23X +  .525X2 -  .014X3 .238**
culm  -  r o o t  r a t i o  Y = .977  -  .0436X .776**
S c i r p u s  r o b u s tu s
culm s Y
r o o t s  Y
culm  -  r o o t  r a t i o  Y
1 6 .7 1  = , 133X2 +  .00477X3
7 .6 3  -  .0083X2
2 .1 2  -  .0156X2 +  .00062X3
*  -  S i g n i f i c a n t  a t  .0 5  l e v e l





gro w th  r a t e  th a n  cu lm s and  a v e ra g e d  o n ly  1 7 .3 9  grams a t  z e ro  s a l i n i t y .  
The r e g r e s s i o n  e q u a t i o n  f o r  th e  r e l a t i o n s h i p  o f  r o o t  g row th  and  s a l i n i t y  
was com plex and in v o l v e d  l i n e a r ,  q u a d r a t i c  and c u b ic  r e s p o n s e .  T h is  
e q u a t i o n  gave th e  o n ly  s i g n i f i c a n t  r e s u l t s .  No grow th  was r e c o r d e d  
above 20 p p t  s a l i n i t y  and  rh izo m e  s u r v i v a l  was re d u c e d  50 p e r c e n t  a t  
16 p p t  when com pared to  t h e  c o n t r o l  grown i n  n u t r i e n t  s o l u t i o n  a l o n e .
P r e d i c t e d  S c i r p u s  r o b u s t u s  cu lm  grow th  was o n ly  1 6 .7 1  grams a t  
z e ro  s a l i n i t y ,  much l e s s  t h a n  t h a t  f o r  S c i r p u s  o l n e y i . The r e s p o n s e  
c u rv e  c o u ld  b e s t  be p r e d i c t e d  by an  e q u a t i o n  i n v o l v i n g  b o th  q u a d r a t i c  
and c u b ic  com ponen ts .  Root g row th  was a l s o  much l e s s  th a n  t h a t  r e c o r d e d  
f o r  S c i r p u s  o l n e y i . 7 .6 3  grams a t  z e r o  s a l i n i t y .  A s i g n i f i c a n t  q u a d ra ­
t i c  r e s p o n s e  was fo u n d ,  b u t  a s  shown by th e  low c o e f f i c i e n t  o f  d e t e r ­
m i n a t i o n ,  o n ly  8 .8  p e r c e n t  o f  t h e  v a r i a t i o n  i n  g row th  c o u ld  be 
a c c o u n te d  f o r  by th e  e f f e c t s  o f  s a l i n i t y .  S a l i n i t y  t o l e r a n c e  was 
e s s e n t i a l l y  th e  same f o r  b o th  s p e c i e s .  S u r v i v a l  was re d u c e d  50 p e r c e n t  
a t  17 p p t  s a l i n i t y ,  and  th e  u p p e r  l i m i t  o f  g row th  was 21 p p t .
A seco n d  s a l i n i t y  t o l e r a n c e  e x p e r im e n t  c o n d u c te d  i n  c o n j u n c t i o n  
w i th  a n  i o n  a b s o r p t i o n  e x p e r im e n t  y i e l d e d  s i m i l a r  r e s u l t s  ( F ig .  5 ) .  
Growth c u r v e s  f o r  S c i r p u s  o l n e y i  and  S c i r p u s  r o b u s t u s  w ere  p r a c t i c a l l y  
i d e n t i c a l .  F i f t y  p e r c e n t  g row th  r e d u c t i o n  o c c u r r e d  a t  10 p p t  NaCl f o r  
b o th  s p e c i e s .  S p a r t i n a  p a t e n s  e x h i b i t e d  a  much lo w e r  g ro w th  r a t e  a t  
z e ro  s a l i n i t y  l e v e l  and  a r a p i d  d e c l i n e  i n  grow th  to  20 p p t  NaCl, a t  
w hich p o i n t  th e  c u r v e  l e v e l e d  o f f .  D i s t i c h l i s  s p i c a t a  showed th e  
s lo w e s t  grow th  r a t e  b u t  t h e  g r e a t e s t  s a l i n i t y  t o l e r a n c e .  Growth was 
re d u c e d  50 p e r c e n t  a t  15 p p t  NaCl.
F ig u r e  5 .  The e f f e c t  o f  NaCl c o n c e n t r a t i o n s  on  th e  g row th  o f  
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B e r n s t e i n  and  Hayward (1958) s t a t e d  t h a t  one  mechanism p l a n t s  
have f o r  overcom ing h ig h  o sm o tic  p r e s s u r e s  i n  t h e  grow th  medium was 
a  r e d u c t i o n  i n  th e  s h o o t / r o o t  r a t i o  a t  h ig h e r  s a l i n i t i e s .  T h i s  re d u c e d  
r a t i o  w ou ld  r e s u l t  i n  a n  in c r e a s e d  w a te r  a b s o r p t i v e  a r e a  p r o v id e d  by 
th e  r o o t s  and a d e c r e a s e  i n  w a te r  t r a n s p i r a t i o n  a r e a  a f f o r d e d  by th e  
c u lm s .  T h is  phenomenon would be  o f  some i n t e r e s t  t o  w i l d l i f e  i n v e s t i ­
g a t o r s  b e ca u se  r h iz o m e s  and r o o t s  o f  p e r e n n i a l  g r a s s e s  and s e d g e s  
f u r n i s h  much o f  t h e  fo o d  f o r  i m p o r t a n t  f u r - b e a r i n g  mammals and  w a t e r ­
fow l i n  t h e  c o a s t a l  m a rsh e s .
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S a l i n i t y  s i g n i f i c a n t l y  r e d u c e d  th e  o v e r a l l  g ro w th  r a t e  o f  a l l  
s p e c i e s  t e s t e d .  A t h i g h e r  s a l i n i t y  l e v e l s  culm  g row th  was more 
r e s t r i c t e d  than  r o o t  g ro w th .  The r e s u l t s  o f  t h e  r e g r e s s i o n  a n a l y s i s  
p r e s e n t e d  i n  Tab le  6 show a h i g h l y  s i g n i f i c a n t  r e d u c t i o n  i n  t h e  cu lm - 
r o o t  r a t i o  on b o th  S c i r p u s  r o b u s tu s  and  S c i rp u s  o l n e y i  w i th  i n c r e a s i n g  
s a l i n i t y .  S a l i n i t y  a c c o u n te d  f o r  a p p r o x im a te ly  77 p e r c e n t  o f  t h e  
v a r i a t i o n  i n  the  c u l m - r o o t  r a t i o  a s  shown by th e  c o e f f i c i e n t  o f  
d e t e r m i n a t i o n .  A l th o u g h  o v e r a l l  g ro w th  i s  s u p r e s s e d ,  rh izom e p r o ­
d u c t i o n  i s  no t  r e d u c e d  a s  d r a s t i c a l l y  a s  culm g ro w th .
T r a n s e c t  S tu d ie s
F o r t y  t r a n s e c t  l i n e s  were s a m p le d  as  p a r t  o f  a n  o v e r a l l  s t u d y  o f  
th e  s o i l s  and v e g e t a t i o n  o f  th e  L o u i s i a n a  c o a s t ,  I  s e l e c t e d  e i g h t  
l i n e s  t o  ana lyze  i n  d e t a i l  i n  t h i s  s t u d y .  A l l  l i n e s  began  from  a  
b a se  l i n e  g iven  i n  T a b l e  1, and e x t e n d e d  to  t h e  n o r t h e r n  l i m i t  o f  
th e  m a r s h .  Five t r a n s e c t s  w i l l  b e  d i s c u s s e d  i n d i v i d u a l l y  and a n  
o v e r a l l  d i s c u s s io n  o f  t h e  v e g e t a t i o n  and s o i l  c h e m is t r y  w i l l  f o l l o w .
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Transect 23
T r a n s e c t  23 p a s s e d  th r o u g h  th e  c e n t r a l  p a r t  o f  t h e  c o a s t a l  m a rsh  
and  I n c lu d e d  a l l  o f  th e  v e g e t a t i v e  ty p e s  shown on th e  map p r e p a r e d  by 
C h a b re c k ,  J o a n e n ,  and  P a lm isano  (1 9 6 8 ) .  The t r a n s e c t  b eg an  on th e  
n o r t h e r n  s h o re  o f  E a s t  Bay J u n o p ,  c r o s s e d  t h e  e a s t e r n  h a l f  o f  Lake 
De Cade (L o s t  L a k e )  and t e r m i n a t e d  a t  t h e  t im b e re d  a r e a  n e a r  th e  h ead  
o f  T u r t l e  Bayou. F ig u re  6 shows a p r o f i l e  o f  t h e  p l a n t  com m unit ies  
a n d  v a r i a t i o n  i n  s o i l  c h e m is t r y  a lo n g  t h i s  t r a n s e c t .  E x te n d in g  4 m i l e s  
i n l a n d  from th e  b a s e  l i n e  was a  w e l l - d e v e lo p e d  s a l i n e ,  m a rsh  composed 
o f  A v ic e n n ia  n i t i d a . B o r r i c h i a  f r u t e s c e n s . S p a r t i n a  a l t e r n i f l o r a  and  
D i s t i c h l i s  s p i c a t a . T h is  m arsh  i s  c h a r a c t e r i z e d  by f a i r l y  h igh  s o i l  
S a l i n i t i e s  r a n g i n g  from 6 .5 5  to  9 .1 3  p p t .  C arbon  and t o t a l  n i t r o g e n  
w e re  v e ry  low r a n g i n g  from 2 .7 6  t o  4 .3 2  p e r c e n t  c a rb o n  an d  .21 to  .37  
p e r c e n t  n i t r o g e n .  The pH o f  t h e  re w e t  s am p le  was r e l a t i v e l y  h ig h ,
6 . 6  t o  6 . 7 .  P o ta s s iu m  ra n g e d  from  437 to  519 ppm and p h o sp h o ru s  from  
100  to  129 ppm o n  w et w e ig h t  b a s i s .  These e le m e n ts  showed v e ry  c l o s e  
c o r r e l a t i o n  a l o n g  th e  t r a n s e c t .  Magnesium c o n c e n t r a t i o n  ra n g e d  from  
848  t o  976 ppm an d  c a lc iu m  r a n g e d  from 208 t o  350 ppm. Sodium c o r r e ­
l a t e d  a lm o s t p e r f e c t l y  w i th  t h e  t o t a l  s a l t s  i n  th e  s o i l ,  and  ra n g e d  
f ro m  2 ,622  t o  4 ,2 5 6  ppm. A l l  s o l u b l e  io n s  a r e  p r e s e n t e d  o n  th e  w et 
w e ig h t  b a s i s  o f  t h e  s o i l  a s  i t  was c o l l e c t e d  i n  th e  f i e l d .
The w e l l  d e v e lo p e d  s a l i n e  m arsh  m erged i n t o  th e  b r a c k i s h  ty p e  
a s  b l a c k  m angrove , Sea o x -e y e  and  o y s t e r  g r a s s  was r e p l a c e d  by S p a r t i n a  
p a t e n s . S c i rp u s  r o b u s t u s  and  S c i r p u s  o l n e y i . T h is  zone  e x te n d e d  
a p p r o x im a te ly  14 m i l e s ,  from  t h e  n o r t h e r n  edge  o f  Bay Ju n o p  to  C a r r i o n  
Crow Bayou* S o i l  s a l i n i t y  r a n g e d  from  2 .3 5  p p t  a t  t h e  n o r h t e r n  l i m i t
F ig u r e  6 .  T r a n s e c t  2 3 ,  L o ca ted  i n  T erre b o n n e  P a r i s h .
L o n g i tu d e  91o0 2 '3 0 " ,  b a s e  l i n e  l a t i t u d e  29o1 0 '3 0 ,!.
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Cephoft
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o f  t h i s  m arsh  ty p e  to  1 0 .8 3  p p t  n e a r  t h e  s o u t h e r n  l i m i t .  O rg an ic  com­
p o n e n ts  i n c r e a s e d  s t e a d i l y  away from  th e  c o a s t .  Carbon i n c r e a s e d  from 
6 , 4  p e r c e n t  to  3 5 .6 4  p e r c e n t  and n i t r o g e n  i n c r e a s e d  from .3 1  to  2 .0  
p e r c e n t .  S o i l  pH d e c r e a s e d  w i th  i n c r e a s i n g  am ounts  o f  o r g a n ic  m a t t e r  
from 6 .7  t o  5 . 0 .  P o ta s s iu m  d e c r e a s e d  from 405 to  37 ppm and  p h o sp h o ru s  
93 to  7 . 0  ppm. Magnesium r a n g e d  from  415 to  1025 ppm. C a lc ium  v a r i e d  
e r r a t i c a l l y  from  a  low o f  103 ppm n e a r  th e  c e n t e r  o f  t h e  b r a c k i s h  m arsh 
t o  a  h ig h  o f  715 a t  th e  s o u t h e r n  l i m i t .  Sodium d e c r e a s e d  from  3 ,9 2 0  
ppm n e a r  t h e  s a l i n e  m arsh  to  496 ppm n e a r  t h e  i n t e r m e d i a t e  m arsh  ty p e .
The b r a c k i s h  community merged w i th  t h e  f r e s h  m arsh  community 
th ro u g h  a n  e c o to n e  o f  i n t e r m e d i a t e  m arsh a p p r o x im a te ly  1 m i l e  w id e .
M ajor ch a n g e s  i n  v e g e t a t i o n  and s o i l  c h e m is t r y  o c c u r r e d  o v e r  t h i s  
narrow  t r a n s i t i o n  zo n e .  B r a c k i s h  m arsh s p e c i e s  such  a s  w i r e g r a s s ,  
t h r e e - c o r n e r e d  g r a s s  and d e e r  pea  w ere  a b r u p t l y  r e p l a c e d  by f r e s h  
m arsh s p e c i e s  such  a s  S a g i t t a r i a  f a l c a t a , Panicum hem itom on, Typha 
a n g u s t i f o l i a  and  H y d ro c o ty le  s p .  T o t a l  s o l u b l e  s a l t s  i n  th e  s o i l  w ere  
low and r a n g e d  from .23  to  1 .5  p p t .  O rg a n ic  m a t t e r  was w e l l  d e v e lo p e d .  
C arbon r a n g e d  from 3 1 .6 8  to  4 7 ,5 8  p e r c e n t  and n i t r o g e n  from  1 .8 8  t o  2 .9 0  
p e r c e n t .  S o i l  pH was a r e l a t i v e l y  low 5 .0  t o  6 . 0 .  P o ta s s iu m  was low 
and r a n g e d  from 40 to  10 ppm. P h o sp h o ru s ,  b a s e d  on  th e  w et w e ig h t  o f  
t h e  s o i l ,  was 'v e ry  low and ra n g e d  from  4 to  6 ppm. Magnesium d e c l i n e d  
from 219 t o  90 ppm a t  t h e  n o r t h e r n  l i m i t  o f  th e  f r e s h  m a rsh .  C alc ium  
f l u c t u a t i o n  was v e r y  e r r a t i c  and  r a n g e d  from  304 to  632 ppm. Sodium 
ra n g e d  from  59 to  530 ppm.
C a rb o n -N i t ro g e n  r a t i o  a lo n g  T r a n s e c t  23 g e n e r a l l y  i n c r e a s e d  w i th  
i n c r e a s i n g  am ounts o f  o r g a n i c  m a t t e r  i n  t h e  s o i l .  The more s a l i n e
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m arsh es  had a  r a t i o  r a n g in g  from  1 1 .6 8  t o  1 3 .1 4 .  B ra c k i s h  m arsh ,  
d o m in a ted  by S p a r t i n a  p a t e n s , r a n g e d  from  1 4 .1 3 1  to  2 0 .6 5 .  S a g i t t a r i a -  
Panicuro d o m in a ted  f r e s h  m arsh es  had c a r b o n - n i t r o g e n  r a t i o s  r a n g in g  from
1 5 .6 3  to  2 3 .2 3 .
T r a n s e c t  10
A l l  m a jo r  m arsh  ty p e s  w ere w e l l  r e p r e s e n t e d  a lo n g  T r a n s e c t  10 
e x c e p t  th e  s a l i n e  marsh w hich  e x te n d e d  i n l a n d  from th e  G u lf  o f  M exico 
f o r  o n ly  a b o u t  0 . 2  m i l e s .  The l i n e  i s  r e p r e s e n t a t i v e  o f  t h e  marsheB 
l o c a t e d  on th e  C h e n ie r  P l a i n .  A w e l l  d e v e lo p e d  s e a  r i m  r e s t r i c t s  w a te r  
movement to  and  from th e  g u l f .  B ra c k i s h  and  i n t e r m e d i a t e  m arsh es  a r e  
h ig h e r  and f i r m e r  th a n  t h e  same ty p e s  i n  t h e  D e l t a i c  P l a i n .
B ra c k i s h  m arsh  e x te n d e d  i n l a n d  from  th e  c o a s t  a p p r o x im a te ly  6.. 
m i l e s .  The p l a n t  community was composed o f  D i s t i c h l i a  s p i c a t a ,
S c i r p u s  r o b u s tu s  and S p a r t i n a  p a t e n s . S c i r p u s  r o b u s t u s  was u s e d  to  
i n d i c a t e  t h e  n o r t h e r n  e x t e n t  o f  t h e  b r a c k i s h  m arsh ,  and  was r e p l a c e d  
by S a g i t t a r i a  f a l c a t a  and  E c h in o c h lo a  w a i t e r !  i n  th e  i n t e r m e d i a t e  marsh 
ty p e  ( F ig .  7 ) .
S o i l  s a l i n i t y  d ro p p ed  s h a r p l y  w i t h i n  t h e  b r a c k i s h  zo n e ,  from  a  
h ig h  o f  1 0 .1  p p t  n e a r  th e  c o a s t  t o  4 . 3  p p t  6 m i le s  i n l a n d .  W ater  
s a l i n i t y  showed a  s i m i l a r  r e s p o n s e  b u t  a  w id e r  r a n g e  o f  v a r i a t i o n  and 
v a r i e d  from 1 2 .7  to  1 .3  p p t  w i t h i n  th e  b r a c k i s h  zo n e .  O rg an ic  m a t t e r  
was r e l a t i v e l y  low i n  t h i s  community t y p e .  Carbon r a n g e d  from  1 0 .1  to  
1 9 .3  p e r c e n t  and  t o t a l  n i t r o g e n  from  .5 7  t o  1 .3 0  p e r c e n t .  The pH o f  
t h e  r e w e t  s o i l  sam p le  d e c r e a s e d  from  6 .7  n e a r  t h e  c o a s t  t o  6 . 1 ,  6 m i le s  
i n l a n d .  One s t a t i o n ,  a p p r o x im a te ly  3 m i l e s  from th e  c o a s t ,  had a  pH 
o f  5 .7  f o r  t h e  lo w e s t  i n  t h i s  m arsh  t y p e .  Magnesium c o n c e n t r a t i o n  waa
F i g u r e  7 .  T r a n s e c t  10 , L o ca ted  i n  Cam eron P a r i s h .
L o n g i tu d e  9 2 ° 4 0 '0 0 ,t , base  l i n e  l a t i t u d e  2 9 ° 3 5 '1 0 M.
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h ig h  and r a n g e d  from  796 ppm to  1932 ppm b a s e d  o n  th e  w e t  w e ig h t  o f  t h e  
s o i l .  P o ta s s iu m  showed l i t t l e  v a r i a t i o n  and  r a n g e d  from  372 ppm to  216 
ppm. The c o n c e n t r a t i o n  g e n e r a l l y  d e c r e a s e d  away from  t h e  c o a s t .  C a lc iu m  
was th e  o n ly  e le m e n t  w h ic h  i n c r e a s e d  away from  th e  c o a s t  w h e re  t h e  c o n ­
c e n t r a t i o n  was o n ly  69 ppm. The c o n c e n t r a t i o n  was 260 ppm 6 m i le s  
i n l a n d .  P h o sp h o ru s  r a n g e d  from  22 to  36 ppm i n  t h e  b r a c k i s h  m arsh  
w hich  i s  n o t  h ig h ,  b u t  h i g h e r  t h a n  o t h e r  c o ra n u n i t i e s  a l o n g  t h e  t r a n s e c t .  
Sodium was c l o s e l y  r e l a t e d  to  t h e  t o t a l  s o l u b l e  s a l t s  i n  t h e  s o i l .  Con-
c e n t r a t i o n  d e c r e a s e d  from  4 . 2  p p t  a t  t h e  c o a s t  t o  1 .6  p p t  4  m i l e s  i n l a n d
and i n c r e a s e d  s l i g h t l y  t o  2 . 4  p p t  6 m i l e s  i n l a n d .
The o c c u r r e n c e  o f  S a g i t t a r i a  f a l c a t a  a s  a  m a jo r  s p e c i e s  was u s e d  
t o  i n d i c a t e  t h e  t r a n s i t i o n  from  th e  b r a c k i s h  to  t h e  f r e s h e r  m arsh  com­
m u n i ty .  S p a r t i n a  p a t e n s . a  t y p i c a l l y  b r a c k i s h  s p e c i e s ,  o c c u r r e d  a s  a 
co d o m in an t  w i t h  S a g i t t a r i a  f a l c a t a  th r o u g h  a  b ro a d  e c o to n e  e x t e n d i n g  
i n l a n d  from  6 to  13 m i l e s .  O th e r  i m p o r t a n t  s p e c i e s  i n  t h i s  i n t e r m e d i a t e  
zone  w ere  C yperus  s p .  an d  E c h in o c h lo a  w a i t e r ! , U t r i c u l a r i a  s p .  was a n  
a b u n d a n t  a q u a t i c  p l a n t  i n  ponds and s m a l l  l a k e s .
S o i l  s a l i n i t y  i n  t h i s  zone was v e r y  u n i f o r m  and r a n g e d  from  2 .2
p p t  t o  2 .5  p p t .  W ater  s a l i n i t y  was a l s o  u n i f o r m  b u t  much lo w e r  t h a n
s o i l  s a l i n i t y .  I t  r a n g e d  from  .31  p p t  t o  .9 3  p p t .  O rg a n ic  c o n t e n t
o f  t h e  s o i l  i n c r e a s e d  s h a r p l y  away from  t h e  c o a s t .  C arb o n  i n c r e a s e d
from  4 .6  to  3 2 .8  p e r c e n t  a t  12 m i le s  i n l a n d .  N i t r o g e n  I n c r e a s e d  from
.5 7  to  2 .7 0  p e r c e n t  t h r o u g h  t h i s  same z o n e .  S o i l  pH was i n v e r s e l y
*
r e l a t e d  to  o r g a n i c  c o n t e n t  and  d e c r e a s e d  from  6 . 0  t o  5 . 8 .  L i t t l e  
v a r i a t i o n  was n o te d  i n  m agnesium  c o n c e n t r a t i o n ,  b u t  l e v e l s  d e c r e a s e d  
u n i f o r m ly  from  1162 t o  992 ppm. P o ta s s iu m  showed a s i m i l a r  r e s p o n s e  
d ro p p in g  from  207 to  51 ppm. C a lc iu m  c o n c e n t r a t i o n  was v a r i a b l e  and
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was h i g h e r  i n  t h i s  community ty p e  th a n  i n  any  o f  th e  o t h e r s  t r a v e r s e d  
by t h i s  l i n e .  C o n c e n t r a t i o n  ra n g e d  from 385 to  860 ppm. P hosphorus  
was v e r y  low i n  t h i s  zone and  ra n g e d  from 4  t o  34 ppm. Sodium becam e 
s t a b i l i z e d  betw een 12 and 14 m i l e s  in l a n d  b u t  d e c r e a s e d  a c ro s s  t h i s  
v e g e t a t i v e  ty p e  from 1318 t o  916 ppm.
A s i g n i f i c a n t  change  i n  t h e  p l a n t  s p e c i e s  c o m p o s i t io n  to o k  p l a c e  
a p p r o x im a te ly  13 m i le s  from  t h e  c o a s t .  F o r  t h e  f i r s t  t im e a lo n g  t h e  
t r a n s e c t ,  S p a r t i n a  p a t e n s  was n o t  r e c o r d e d ,  E c h in o c h lo a  w a i t e r !  
g r a d u a l l y  faded  o u t ,  S a g i t t a r i a  f a l c a t a  becam e th e  dom inan t e m e rg e n t  
s p e c i e s  a s s o c i a t e d  w i th  J u s s i a e a  u r u g u a y e n s i s . Im p o r ta n t  a q u a t i c  
s p e c i e s  in c lu d e d  U t r i c u l a r i a  s p . ,  Limnobium s p o n g ia  and R a jas  s p .  I n  
th e  n o r t h e r n  p o r t i o n  o f  t h i s  f r e s h  m arsh com m unity A l t e r n a n th e r a  
p h i l o x e r o i d e s  became a n  i m p o r t a n t  a s s o c i a t e .  The  A l t e r n a n t h e r a  z o n e  
was n e a r  t h e  P l e i s t o c e n e  P r a i r i e  f o rm a t io n  w h e re  more m in e ra l  s o i l s  
o c c u r r e d .  The e n t i r e  f r e s h  m arsh  zone was a p p r o x im a te ly  9 m i le s  a c r o s s .  
S o i l  and  w a te r  s a l i n i t i e s  w ere  low, as  w ould  be  e x p e c te d .  S a l i n i t y  
r a n g e d  from  1 .6  t o  .56 p p t  i n  s o i l  and from  .6 4  t o  ,23  p p t  i n  w a t e r .  
O rg a n ic  m a t t e r  was h igh  i n  t h e  i n t e r i o r  o f  t h e  m arsh  b u t  d e c r e a s e d  
a s  t h e  P r a i r i e  f o rm a t io n  was a p p ro a c h e d .  C a rb o n  d ro p p ed  from 3 2 .1  
t o  7 . 2  p e r c e n t  and n i t r o g e n  fro m  1 .89  to  .6 9  p e r c e n t .  Rewet s o i l  pH 
was lo w e r  th a n  i n  any o t h e r  v e g e t a t i v e  ty p e  and  showed l i t t l e  v a r i a ­
t i o n  w i t h i n  th e  f r e s h  m a rsh .  I t  ranged  fro m  5 . 5  t o  5 . 7 .  Magnesium 
c o n c e n t r a t i o n  was r e l a t i v e l y  low . I t  showed l i t t l e  f l u c t u a t i o n  f ro m  
s t a t i o n  to  s t a t i o n  and r a n g e d  from  400 t o  573 ppm* P o tass iu m  r e m a in e d  
low and  ra n g e d  from 42 to  86 ppm. C alc ium  was i n t e r m e d i a t e  r a n g i n g  
from  323 to  696 ppm.
50
P hosphorus  was i n v e r s e l y  r e l a t e d  to  o r g a n ic  m a t t e r  and was v e r y  
low  (3 ppm) i n  th e  h i g h l y  o r g a n ic  p o r t i o n  o f  t h e  f r e s h  zo n e .  Sodium 
was u n i f o r m ly  low and r a n g e d  from .7 5  p p t  t o  .30  p p t .
T r a n s e c t  10 c r o s s e d  t h e  C h e n ie r  P l a i n  b e tw ee n  Grand Lake and  
W hite  L ake , a n  a r e a  o f  no m a jo r  embayments. The m arsh was b o r d e r e d  
on  th e  s o u th  by a  w e l l  d e v e lo p e d  s e a  r im .  The b ro a d  zone o f  b r a c k i s h  
m arsh  n o r t h  o f  t h e  b eac h  was do m in a ted  by S p a r t i n a  p a t e n s  b u t  o f t e n  
found  i n  a s s o c i a t i o n  w i th  S p a r t i n a  c y n o s u ro id e s  and S c i r p u s  r o b u s t u s . 
S c i r p u s  o l n e y i , a  f r e q u e n t  a s s o c i a t e  i n  b r a c k i s h  m arsh es  th r o u g h o u t  
t h e  r e s t  o f  th e  c o a s t ,  was c o n s p ic u o u s ly  a b s e n t  i n  t h e s e  m a rsh es  
( F i g .  7 ) .  T h is  s p e c i e s  was a b u n d a n t ,  how ever,  i n  b r a c k i s h  m arshes  
f r i n g i n g  l a r g e  w a te r  b o d ie s  t h a t  a r e  s u b j e c t  to  t i d e  w a te r  e x ch a n g e ,  
su c h  a s  S a b in e  L ake , C a l c a s i e u  Lake and V e rm i l io n  Bay.
T r a n s e c t  4
T r a n s e c t  4 was l o c a t e d  on t h e  C h e n ie r  P l a i n  j u s t  t o  t h e  w e s t  o f  
C a l c a s i e u  L ake .  The l i n e  c r o s s e d  t h e  c o a s t  a p p r o x im a te ly  2 . 5  m i l e s  
e a s t  o f  H o l ly  Beach and p a s s e d  b e tw een  Mud Lake and  O y s te r  L ake .  I t  
c r o s s e d  th e  W est Cove o f  C a l c a s i e u  L ake and  p a s s e d  .2 5  m i le  w e s t  o f  
Browns Lake t e r m i n a t i n g  a t  V in c e n t  I s l a n d  j u s t  s o u th  o f  B la c k  L ake .
Only b r a c k i s h  m arsh  o c c u r r e d  a lo n g  t h i s  t r a n s e c t ,  e x c e p t  f o r  a  s m a l l  
zone o f  i n t e r m e d i a t e  m arsh  l o c a t e d  w i t h i n  an  impoundment on  S a b in e  
R efuge ( F ig .  8 ) .
The w e l l  d r a in e d  b r a c k i s h  m arsh  im m e d ia te ly  n o r th  o f  t h e  s e a  r im  
was d o m in a ted  by S p a r t i n a  p a t e n s . D i s t i c h l i s  s p i c a t a  and S c i r p u s  
r o b u s t u s . S c i r p u s  o l n e y i  and  S p a r t i n a  p a t e n s  d o m in a ted  a zone a p p ro x ­
im a te l y  1 .5  m i l e  w ide f r i n g i n g  C a l c a s i e u  L ak e .  Im m e d ia te ly  n o r t h  o f
F ig u r e  8 .  T ransec t:  4 .  L o c a te d  i n  Cameron P a r i s h .
L o n g i tu d e  93o2 5 '0 0 " ,  b a s e  l i n e  l a t i t u d e  2 9 ° 4 5 , 00,\
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L o u is ia n a  highway 27 t h e  v e g e t a t i o n  a b r u p t l y  changed  to  a n  i n t e r m e d i a t e  
marsh t y p e  i n  an  im pounded a r e a  on S a b in e  R e fu g e .  F r e q u e n t  p l a n t s  i n  
t h i s  m a rsh  were P h ra g m ite s  communis. S c i r p u s  c a l i f o r n i c u s . S p a r t i n a  
p a t e n s . A l t e r n a n t h e r a  p h i l o x e r o i d e s . Nymphaea o d o r a t a  and o t h e r  t y p i c a l l y  
f r e s h  m a rsh  s p e c i e s ,  T h i s  zone e x te n d e d  f o r  a p p r o x im a te ly  2 m i le s  and 
was a g a i n  r e p la c e d  by b r a c k i s h  m arsh dom ina ted  by S p a r t i n a  p a t e n s . 
D l s t i c h l i s  s p i c a t a  and  R u p p ia  m a r i t i m a .
I n  t h e  b r a c k i s h  m a rsh ,  t o t a l  s a l t s  i n  t h e  s o i l  r a n g e d  from  4 .5 7  
to  1 6 .5 3  p p t .  W ater s a l i n i t y  was somewhat lo w er  r a n g i n g  from  3 .2 1  to  
15.79 p p t .  The sam ple  t a k e n  w i t h i n  t h e  S a b in e  impoundment had 0 ,5 5  
p p t  t o t a l  s a l t  i n  th e  s o i l  and  a  w a te r  s a l i n i t y  o f  o n ly  0 .9 0  p p t .
Except f o r  one s t a t i o n  on  th e  n o r th  s h o r e  o f  C a l c a s i e u  L ak e ,  o r g a n i c  
m a t te r  i n  t h e  marsh s o i l s  was low . S ou th  o f  t h e  l a k e  o r g a n ic  c a rb o n  
ranged  f ro m  5 .1 2  to  8 . 8 0  p e r c e n t  and t o t a l  n i t r o g e n  from 0 .4 7  t o  .68  
p e r c e n t .  N o r th  o f  t h e  l a k e  o r g a n ic  m a t t e r  was somewhat h i g h e r .  Carbon 
ranged  fro m  7 .47  to  2 3 .6 8  p e r c e n t  and t o t a l  n i t r o g e n  from  0 .6 3  to  1 .2 3  
p e r c e n t .  S o i l  pH was h i g h e r  i n  t h e  l e s s  o r g a n ic  s o i l s  s o u th  o f
C a lc a s ie u  Lake r a n g in g  from  6 .2  to  6 . 8 .  N orth  o f  t h e  l a k e  t h e  pH was
lower and  l e s s  v a r i a b l e  r a n g i n g  from  6 . 0  t o  6 . 4 .
M agnesium c o n c e n t r a t i o n  i n  t h e  s o i l  showed l i t t l e  v a r i a t i o n  i n
th e  b r a c k i s h  m arshes  s u r r o u n d in g  C a l c a s i e u  Lake and r a n g e d  from  1345 
to  1453 ppm. In  th e  w e l l  d r a in e d  b r a c k i s h  m arsh  n e a r  t h e  G u lf ,  
magnesium c o n c e n t r a t i o n  was somewhat lo w e r ,  1007 ppm. The impoundment 
on S a b in e  R efuge had th e  lo w e s t  c o n c e n t r a t i o n  o f  m agnesium  o n  th e  
t r a n s e c t ,  o n ly  405 ppm. I n  th e  b r a c k i s h  m arsh  n o r t h  o f  t h e  impound* 
meat and  s o u t h  o f  B la c k  Lake magnesium ra n g e d  from  792 to  2039 ppm.
P o ta s s iu m  e x h i b i t e d  l i t t l e  v a r i a t i o n  a l o n g  th e  t r a n s e c t  r a n g i n g  
f ro m  190 to  526 ppm i n  t h e  b r a c k i s h  m a rs h e s .  The s o i l  i n  t h e  impound­
m en t had  a p h o s p h o ru s  c o n t e n t  o f  57 ppm. C a lc iu m  l e v e l s  w ere  r e l a t i v e l y  
low  a ro u n d  C a l c a s i e u  Lake and r a n g e d  from 137 t o  272 ppm i n  t h e  S c i r p u s  
o l n e y i  zone* I n  t h e  o t h e r  b r a c k i s h  a r e a s  c o n c e n t r a t i o n s  w e re  much h i g h e r  
r a n g i n g  from 374 t o  1139 ppm. P h o sp h o ru s  l e v e l  was r e l a t i v e l y  h ig h  
s o u t h  o f  C a l c a s i e u  L a k e ,  41 t o  79 ppm. N o r th  o f  t h e  l a k e ,  p h o s p h o ru s  
was low  and d e c r e a s e d  from  25 ppm, n e a r  t h e  l a k e ,  t o  9 ppm n e a r  V in c e n t  
I s l a n d .  Sodium c o n c e n t r a t i o n  i n  t h e  s o i l  c o r r e l a t e d  a lm o s t  p e r f e c t l y  
w i t h  t h e  t o t a l  s a l t s  i n  th e  s o i l .  Sodium r a n g e d  from  2 .5 6  p p t  t o  5 .8 8  
p p t  i n  th e  b r a c k i s h  m a r s h e s .  I n  t h e  impoundment sod ium  l e v e l s  w ere  
r e l a t i v e l y  low , o n l y  0 .4 3  p p t .
T r a n s e c t  30
T r a n s e c t  30 was l o c a t e d  o n  t h e  D e l t a i c  P l a i n .  The v e g e t a t e d  
p o r t i o n  o f  t h e  l i n e  b e g a n  o n  t h e  n o r t h e a s t  s h o r e  o f  Bay Champagne.
The l i n e  e x te n d e d  n o r th w a rd  th r o u g h  Round Lake and L i t t l e  L a k e .  I t  
c r o s s e d  th e  s o u t h e a s t e r n  s h o r e  o f  L ake  S a lv a d o r  a p p r o x im a te ly  0 .7 5  
m i l e s  w e s t  o f  t h e  m outh  o f  Bayou V i l l a r s  and  t e r m i n a t e d  a t  t h e  t im b e r e d  
a r e a  im m e d ia te ly  e a s t  o f  C h u r c h i l l  F arm s .  The t o t a l  l e n g t h  o f  t h e  
t r a n s e c t  from  t h e  b a s e  l i n e  was a p p r o x im a te ly  55 m i l e s  ( F i g .  9 ) .
S a l i n e  m a rsh  was composed p r i m a r i l y  o f  S p a r t i n a  a l t e r n i f l o r a . 
D i s t i c h l i s  s p i c a t a  and  S p a r t i n a  p a t e n s . Two o t h e r  common s p e c i e s  
o b s e r v e d  i n  t h i s  zone  w ere  B a t i s  m a r i t i m e  and  J u n e u s  r o e m e r i a n u s .
T h i s  a s s o c i a t i o n  e x t e n d e d  i n l a n d  a p p r o x im a te ly  22 m i l e s  and  t e r m i n a t e d  
a t  t h e  s o u t h e r n  s h o r e  o f  L i t t l e  L a k e .
Figure 9 T r a n s e c t  30 . L o c a te d  i n  L a fo u rc h e  and  J e f f e r s o n  
P a r i s h e s .  L o n g i tu d e  90o1 0 '0 0 " ,  b a s e  l i n e  
l a t i t u d e  2 9 °0 5 , 1 0 " .
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W ater  s a l i n i t y  d e c r e a s e d  from  2 8 .0 8  p p t  n e a r  th e  c o a s t ,  t o  4 .8 1  p p t  
a t  t h e  s o u t h e r n  s h o r e  o f  L i t t l e  L ak e .  T o t a l  s a l t s  i n  th e  s o i l  was l e s s  
t h a n  t h e  w a te r  s a l i n i t y  and  d e c r e a s e d  from 1 4 .4 1  p p t  to  4 .4 8  p p t  o v e r  
t h e  asme d i s t a n c e .  O rg a n ic  m a t t e r  i n  t h e  s o i l  was i n v e r s e l y  r e l a t e d  
to  s a l i n i t y .  C arbon  i n c r e a s e d  from 1 0 .5 3  p e r c e n t  n e a r  th e  c o a s t  t o  
4 4 .8 1  p e r c e n t  j u s t  s o u th  o f  Round L ak e .  T o t a l  n i t r o g e n  i n c r e a s e d  from 
0 .7 8  p e r c e n t  t o  2 .4 1  p e r c e n t .  Rewet s o i l  pH was v e r y  low a t  t h e  c o a s t ,  
4 . 9 ,  b u t  i n c r e a s e d  s h a r p l y  f a r t h e r  i n l a n d .  The g e n e r a l  r a n g e  o f  pH i n  
t h i s  s a l i n e  m arsh  was be tw een  5 .3  and 6 . 4 .  Magnesium c o n c e n t r a t i o n  
d e c l i n e d  s t e a d i l y  from  1 ,272  ppm n e a r  t h e  c o a s t ,  t o  584 ppm im m e d ia te ly
s o u th  o f  L i t t l e  L ak e .  P o ta s s iu m  d e c r e a s e d  from 344 ppm to  94 ppm.
C alc ium  e x h i b i t e d  l i t t l e  f l u c t u a t i o n  i n i t i a l l y  b u t  i n c r e a s e d  s h a r p l y  
t o  413 ppm n e a r  L i t t l e  L ake . P h osphorus  was 48 ppm n e a r  t h e  g u l f  
c o a s t  b u t  d e c r e a s e d  t o  5 ppm o n ly  6 m i le s  i n l a n d .  The c u rv e  l e v e l e d  
o f f  and  f l u c t u a t e d  be tw een  4 and  10 ppm to  L i t t l e  L ak e .  Sodium was 
a g a i n  c l o s e l y  c o r r e l a t e d  w i th  t o t a l  s a l t s  i n  th e  s o i l .  C o n c e n t ra »  
t i o n s  d e c l i n e d  from 5 .9 5  p p t  n e a r  t h e  c o a s t  t o  2 .0 4  p p t  a t  t h e
n o r t h e r n  l i m i t  o f  s a l i n e  m a rsh .
B r a c k i s h  m arsh  e x te n d e d  n o r t h  from  L i t t l e  Lake to  th e  n o r t h e r n  
edge o f  Bayou P e r o t ,  a  zone o f  a p p r o x im a te ly  15 m i l e s .  T h is  b r a c k i s h  
zone i s  d o m in a ted  by  S p a r t i n a  p a t e n s , S c i r p u s  o l n e y i . P lu ch e a  
c a m p h o ra ta .  E l e o c h a r i s  p a r v u l a  and Bacopa s p .  O th e r  common s p e c i e s  
i n c l u d e d  C yperus  o d o r a t u s . Ipomea s a g i t t a t a  and L ythrum  1i n e a r e . 
V e g e t a t i o n  was d i v e r s e  i n  t h i s  zone and  many a n n u a l  m arsh  p l a n t s  
o c c u r r e d  a t  lo w er  f r e q u e n c i e s .
T o t a l  s o l u b l e  s a l t s  I n  t h e  s o i l  r a n g e d  b e tw ee n  3 .0 3  and 3 .5 8  p p t  
i n  t h e  m arsh  a r e a s  n o t  a f f e c t e d  by t i d a l  a c t i o n  th ro u g h  Bayou P e r o t .  
N ear t h i s  bayou s a l i n i t i e s  w ere  n e a r l y  d o u b le d  and ra n g e d  from 5 .1 8  to  
7 .6 6  p p t .  W ater s a l i n i t y  fo l lo w e d  a s i m i l a r  t r e n d  and  ra n g e d  from  2 .6 7  
t o  8 .6 9  p p t .  O rg a n ic  m a t t e r  was h ig h  i n  t h e  b r a c k i s h  m arsh  s o i l .
Carbon  ra n g e d  from  2 8 .2 3  to  3 9 .8 7  p e r c e n t  i n  th e  m a rsh .  Near t h e  s h o r e  
o f  Bayou P e r o t ,  c a r b o n  was low , 8 .5 4  to  9 .2 4  p e r c e n t .  T o t a l  n i t r o g e n  
c o r r e l a t e d  w e l l  w i th  c a r b o n  and ra n g e d  from 0 ,5 9  to  2 .4 4  p e r c e n t .  S i l t  
and c l a y  d e p o s i t i o n  from  th e  t i d a l  w a te r  o f  Bayou P e r o t  o r  from s p o i l  
th row n  up  by o i l  c a n a l  a c t i v i t y  was p r o b a b ly  th e  s o u rc e  o f  t h e  m i n e r a l  
c o n t e n t  i n  t h e  s o i l s  a d j a c e n t  t o  t h e  s h o r e l i n e .  The pH o f  t h e  r e w e t  
s o i l  was i n v e r s e l y  r e l a t e d  to  t h e  s a l i n i t y  and  d i r e c t l y  r e l a t e d  t o  
o r g a n i c  m a t t e r  i n  t h e  s o i l .  S o i l  pH ra n g e d  from 4 . 4  w here  s a l i n i t y  
was r e l a t i v e l y  h ig h  t o  6 .2  w here s a l i n i t y  was low . Magnesium c o n t e n t  
i n  th e  s o i l  was f a i r l y  u n i fo rm  i n  t h e  b r a c k i s h  zone r a n g in g  from 437 
to  730 ppm. N ear t h e  s h o re  o f  Bayou P e r o t ,  c o n c e n t r a t i o n s  i n c r e a s e d  
s h a r p l y  t o  1136 ppm. P o ta s s iu m  c o n c e n t r a t i o n  showed a  s l i g h t  i n c r e a s e  
n e a r  t h e  bayou  b u t  was g e n e r a l l y  q u i t e  u n i fo rm  r a n g in g  from  57 to  224 
ppm. C a lc iu m  c o n c e n t r a t i o n  was c o n s i d e r a b l y  h ig h e r  i n  t h e  b r a c k i s h  
t h a n  i n  t h e  s a l i n e  m arsh  r a n g in g  from  95 to  830 p p t .  P hosphorus  
c o n c e n t r a t i o n  was v a r i a b l e  i n  t h e  b r a c k i s h  zone b u t  g e n e r a l l y  h ig h .  
V a lu e s  r a n g e d  from 3 to  65 ppm. Sodium l e v e l s  c o r r e l a t e d  v e r y  w e l l  
w i th  s o i l  s a l i n i t y  and  ra n g e d  from  1 .3 1  to  3 .0 0  p p t .
H ie  b r a c k i s h  m arsh  v e g e t a t i o n  merged w i th  th e  f r e s h  m arsh 
th ro u g h  a  n a r ro w ,  p o o r l y  d e f i n e d ,  i n t e r m e d i a t e  z o n e .  The m arsh s u r ­
r o u n d in g  Lake S a lv a d o r  was composed e n t i r e l y  o f  f r e s h  m arsh  v e g e t a t i o n  
e x c e p t  f o r  t h e  m arsh  n e a r  t h e  e n t r a n c e  o f  Bayou P e r o t .  M ajo r  p l a n t
57
s p e c i e s  i n  t h i s  f r e s h  marsh in c lu d e d  S a g i t t a r i a  f a l c a t a ,  Typha 
a n g u s t i f o l i a , E c h in o c h lo a  w a i t e r ! , S c i r p u s  o l n e y i » V igna r e p e n s  and 
Panicum hem itom on. O th e r  common s p e c i e s  r e c o rd e d  w ere  Cyperus 
o d o r a t u s , Bacopa s p . ,  A l t e r n a n th e r a  p h i l o x e r o i d e s , Lenina m in o r , 
E i c h h o r n i a  c r a s s i p e s  and E le o c h a r i s  s p .  This community c o n t a in e d  th e  
g r e a t e s t  d i v e r s i t y  o f  marsh p l a n t s  e n c o u n te r e d  on t h e  su rv e y  and  many 
o t h e r  s p e c i e s  w e re  o b s e rv e d  a t  lo w e r  f r e q u e n c i e s .
S o i l  s a l i n i t y  was un ifo rm ly  low  i n  th e  f r e s h  m arsh ty p e .  T o t a l  
s a l t s  d e c r e a s e d  from  2 .8 6  p p t  2 .25  m i l e s  so u th  o f  Lake S a lv a d o r ,  to  
1 .2  p p t  j u s t  n o r th  o f  Bayou S e g n e t t e .  W ater s a l i n i t y  a l s o  d e c r e a s e d  
s l i g h t l y  a c r o s s  th e  f r e s h  marsh ty p e  f ro m  3.21 to  1 .7 0  p p t .  O rg an ic  
s o i l s  w ere  w e l l  d e v e lo p e d .  Carbon c o n t e n t  v a r i e d  from  31 .10  to  4 3 .2 1  
p e r c e n t  and  t o t a l  n i t r o g e n  from 1 .8 5  t o  2 .87  p e r c e n t .  S o i l  pH ra n g e d  
from 4 .9  t o  5 .9  and  a p p e a re d  to  d e c r e a s e  s l i g h t l y  a t  low er s a l i n i t y  
l e v e l s .  Magnesium c o n c e n t r a t i o n  was u n i f o r m  w i t h i n  t h i s  community 
ty p e  r a n g in g  from  178 to  402 ppm. P o ta s s iu m  c o n t e n t  was u n i f o r m ly  
low and v a r i e d  from  14 to  48 ppm. T h i s  f r e s h  m arsh  ty p e  e x h i b i t e d  a  
r e l a t i v e l y  h ig h  u n i f o r m  ca lc iu m  l e v e l  be tw een  269 and  420 ppm. C alc ium  
was u n iq u e  i n  t h a t  i t  was th e  o n ly  i o n  w hich showed a n  i n c r e a s e d  co n ­
c e n t r a t i o n  i n  m a rsh es  o f  low er s a l i n i t y .  P hosphorus  l e v e l s  i n  t h e  f r e s h  
m arsh w ere  v e r y  low and  ranged  from o n l y  3 to  5 ppm. Sodium was a l s o  
i n  low c o n c e n t r a t i o n s  v a r y in g  from 1 , 5 6  to  .43 p p t .
T r a n s e c t  33
T r a n s e c t  33 s t a r t e d  a t  th e  G u lf  o f  Mexico a p p r o x im a te ly  3 m i le s  
s o u th  o f  t h e  F r e e p o r t  S u lp h u r  M ining  a r e a .  The l i n e  p a s s e d  th ro u g h  
Lake Grand E c a i l l e  and  betw een Bay B a t i s t e  and Bay S a n s b o i s .  I t
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c r o s s e d  th e  M i s s i s s i p p i  R iv e r  a t  th e  town o f  P o in t e  a  l a  Hache and 
e x te n d e d  n o r th  b e tw e e n  Lake L e ry  and Bayou T e r r e  aux  B o e u fs .  The l i n e  
c r o s s e d  Lake Borgne and  th e  C hef  M enteur P ass  'and t e r m in a t e d  on th e  
s o u t h e r n  s h o re  o f  Lake P o n t c h a r t r a i n  1 .3  m i le s  e a s t  o f  t h e  mouth o f  
C hef M enteur P a s s .
V e g e ta t io n  a l o n g  T r a n s e c t  33 c o n s i s t e d  o f  s a l i n e  and b r a c k i s h  
m arsh  p l a n t s .  I n s i g n i f i c a n t  numbers o f  f r e s h  m arsh s p e c i e s  w ere  
e n c o u n t e r e d .  A zo n e  o f  s a l i n e  m arsh  e x te n d e d  n o r t h  from th e  g u l f  
a p p r o x im a te ly  15 m i l e s  to  Grand Bayou. M ajor s p e c i e s  i n  t h i s  m arsh 
w ere  S p a r t i n a  a l t e r n i f l o r a .  S p a r t i n a  p a t e n s , Juncus  r o e m e r i a n u s , and 
D i s t i c h l i s  a p j c a t a .  O th e r  s p e c i e s  r e c o rd e d  n e a r  t h e  c o a s t  w ere  
A v ic e n n ia  n i t i d a , B a t i s  m a r i t i m a , B o r r i c h i a  f r u t e s c e n s  and  S a l i c o r n i a  
s p .  I v a  f r u t e s c e n s  and B a c c h a r i s  h a l i m i f o l i a  w ere common s h ru b s  on 
s p o i l  l e v e l s  ( F ig .  1 0 ) .
S o i l  s a l i n i t y  i n  t h i s  s a l i n e  zone ra n g e d  from 6 .1 1  to  1 3 .9 4  p p t .  
W ate r  s a l i n i t y  was c o n s i d e r a b l y  h ig h e r  and ra n g e d  from  21 .86  to  1 0 .3 0  
p p t .  O rg a n ic  c a r b o n  c o n t e n t  o f  t h e  s o i l  i n c r e a s e d  s h a r p l y  from  .8 3  
p e r c e n t  n e a r  t h e  c o a s t  t o  2 9 .5 0  p e r c e n t  j u s t  s o u th  o f  Bayou Grande 
C h e n i e r e .  T o t a l  n i t r o g e n  f o l lo w e d  a  s i m i l a r  t r e n d  and r a n g e d  from 
.05  t o  1 .8 4  p e r c e n t .  S o i l  pH was r e l a t i v e l y  u n i fo rm  and ra n g e d  from 
6 .1  t o  7 . 2 .  The o x i d a t i o n - r e d u c t i o n  p o t e n t i a l  was m e asu re d  i n  th e  
f i e l d  and ra n g e d  from  -170  to  -4 1 0  mv. Eh v a l u e s  w ere  h ig h e r  ( -1 7 0  mv) 
i n  t h e  more m i n e r a l  s o i l ,  n e a r  t h e  c o a s t ,  t h a n  i n  t h e  o r g a n i c  s o i l s  
f a t h e r  i n l a n d .  Magnesium c o n t e n t  was u n i f o r m ly  h ig h  r a n g in g  from  880 
to  1171 ppra. P o ta s s iu m  was a l s o  h ig h  and ra n g e d  from  215 to  418 ppm. 
C a lc iu m  l e v e l s  w ere  h i g h l y  v a r i a b l e  p o s s i b l y  due to  v a r i a t i o n s  i n  s h e l l
F ig u re  10 . T r a n s e c t  33 , L o c a te d  i n  P la q u e m in e s ,  S t .  B e rn a rd  and 
O r le a n s  P a r i s h e s .  L o n g i tu d e  8 9 ° 4 7 '3 0 " ,  b a s e  l i n e  
l a t i t u d e  2 9 ° 1 8 '2 6 " .
59
S p a r t i n a  a l t e r n i f l o r a  
J u n c u s  r a e m e r i o n u s  
D i s t i c h l i s  s p i c a t a  
S p a r t i n a  p a t e n s  
S p a r t i n a  c y n o s u r o i d e s  
S c i r p u s  o l n e y i  
E l e o c h a r l s  p a r v u l a  
S c i r p u s  r o b u i f u t  
P t u c h e a  c a m p h o r a t o  
C y p e r u t  sp .
FR EQUENCY- 2 0  — 5 0 %  * 
5 0 -1 0 0 %  '
|M1SS. R. |  
t i l l J  L j  I
LAKE 
B O R G N E
I I I I I
12 16 20 2 4  2B 
M l  L E S
3 2 36 40 4 4 4 8 52
T o t a l  S a l t  



























c o n te n t  i n  t h e  s o i l .  C o n c e n t r a t i o n s  ra n g e d  from  99 to  1696 ppm. 
Fhorphorus was h ig h  n ea r  t h e  c o a s t  b u t  d e c r e a s e d  v e r y  s h a r p l y  from 
148 n ea r  t h e  c o a s t  to  o n ly  10 ppm 12 m i le s  i n l a n d .  Sodium i n c r e a s e d  
in l a n d  from 2 , 6 2  to  4 ,86  p p t .
Between Bayou Grand C h e n ie r e  and t h e  n a t u r a l  l e v e e  s y s te m  o f  t h e  
M i s s i s s i p p i  R i v e r  t h e r e  was a zone  o f  w e l l  d e v e lo p e d  b r a c k i s h  m arsh 
a p p ro x im a te ly  t h r e e  m i le s  w id e .  S p a r t i n a  p a t e n s  and D i s t i c h l i s
s p i c a t a  w ere  t h e  dom inant s p e c i e s ,  a l th o u g h  S p a r t i n a  a l t e r n i f l o r a  and
Juncus  r o e m e r ia n u s  w ere common. S p a r t i n a  c y n o s u r o i d e s . S e t a r i a  magna 
and S c i rp u s  o l n e y i  w ere  r e c o r d e d  b u t  w ere  r e l a t i v e l y  i n f r e q u e n t .
Only one  s a m p l in g  s t a t i o n ,  16 m i le s  i n l a n d  from t h e  c o a s t ,  was 
l o c a t e d  w i t h i n  t h i s  marsh t y p e .  S o i l  s a l i n i t y  was lo w e r  t h a n  i n  th e  
s a l i n e  community t o  th e  s o u t h ,  o n ly  2 .1  p p t .  W ater  s a l i n i t y  was 7 .3 6  
p p t .  O rg an ic  c o n t e n t  was h i g h .  E xcep t f o r  magnesium and sod ium , p l a n t
n u t r i e n t  io n s  i n  th e  s o i l  w ere  low .
N orth  o f  t h e  M i s s i s s i p p i  R iv e r  t h e  t r a n s e c t  p a s s e d  th ro u g h  an  
e x t e n s iv e  b r a c k i s h  m arsh com m unity . M ajor m arsh  s p e c i e s ,  b e tw ee n  th e  
M i s s i s s i p p i  R i v e r  and Lake P e t i t ,  i n c lu d e d  S p a r t i n a  p a t e n s , S p a r t i n a  
a l t e r n i f l o r a .  D i s t i c h l i s  s p i c a t a , S c i rp u s  r o b u s t u s  and J u n c u s  
ro e m e r ia n u s . O th e r  common s p e c i e s  e n c o u n te r e d  w ere  E l e o c h a r i s  
p a r v u l a , S c i r p u s  o ln e y i  a n d ,  o n  t h e  n a t u r a l  and  s p o i l  l e v e e s ,  S p a r t i n a  
c y n o s u r o id e s , I v a  f r u t e s c e n s  and  B a c c h a r is  h a l i m i f o l i a .
N orth  o f  Lake P e t i t  t o  L ake P o n t c h a r t r a i n  t h e  more t y p i c a l  s a l i n e  
m arsh s p e c i e s  w e re  r e p la c e d  by l e s s  s a l t  t o l e r a n t  p l a n t s .  M ajor s p e c i e s  
in c lu d e d  S p a r t i n a  p a t e n s , P lu c h e a  c a m p h o ra ta , C yperus  o d o r a t u s , 
E l e o c h a r i s  p a r v u l a . and A c n id a  a l a b a m e n s i s . Common m arsh  s p e c i e s  w ere
61
S c i r p u s  o l n e y i . S e t a r i a  m agna. S c i r p u s  r o b u s t u s , S p a r t i n a  c y n o s u r o i d e s . 
Bacopa s p . ,  and P h ra g m lte s  communis.
S o l i  s a l i n i t y  i n  t h i s  b r a c k i s h  community was u n i fo rm  w i th  t h e  
e x c e p t i o n  o f  one s t a t i o n  5 m i le s  n o r t h  o f  t h e  M i s s i s s i p p i  R iv e r  w hich  
was 2 1 .2 6  p p t .  T o t a l  s a l t s  r a n g e d  from  3 .8 9  to  1 6 .8 8  p p t .  W ater  
s a l i n i t y  was g e n e r a l l y  h ig h e r  t h a n  s o i l  s a l i n i t y  b u t  l e s s  v a r i a b l e ,  
r a n g in g  from  4 .3 5  to  1 4 .9 6  p p t .  O rg a n ic  c a r b o n  i n  th e  s o i l  i n c r e a s e d  
from 1 .1 3  p e r c e n t  5 m i l e s  n o r t h  o f  t h e  M i s s i s s i p p i  R iv e r  t o  2 4 .5  p e r c e n t  
n e a r  Lake L e ry .  T o t a l  n i t r o g e n  i n c r e a s e d  from  .082  to  1 .6 8  p e r c e n t .
S o i l  pH d e c r e a s e d  from th e  M i s s i s s i p p i  R iv e r  t o  Lake L e ry  and th e n  
i n c r e a s e d  n e a r  t h e  s h o re  o f  Lake B o rg n e .  Rewet s o i l  pH ra n g e d  from  
4 ,9  t o  6 . 8 .
Magnesium c o n t e n t  i n  th e  s o i l  e x h i b i t e d  c o n s i d e r a b l e  f l u c t u a t i o n  
s o u th  o f  Lake L e ry .  C o n c e n t r a t i o n s  w ere  s l i g h t l y  h i g h e r  i n  t h e  m arshes  
s u r r o u n d in g  Lake B orgne . L e v e ls  r a n g e d  from  538 to  1105 ppm. P o t a s ­
s ium  c o n t e n t  was u n ifo rm  a c r o s s  t h i s  b r a c k i s h  m arsh  and v a r i e d  from  110 
t o  292 ppm. C a lc ium  c o n c e n t r a t i o n s  d e c r e a s e d  from 729 ppm n e a r  t h e  
M i s s i s s i p p i  R iv e r  to  44 ppm i n  t h e  m a rsh e s  s u r r o u n d in g  Lake B orgne .  
P hosphorus  i n  th e  s o i l  fo l lo w e d  a  s i m i l a r  t r e n d  and  r a n g e d  from  113 
to  15 ppm. Sodium l e v e l s  d id  n o t  c o r r e l a t e  a s  w e l l  w i th  t o t a l  s a l t s  
i n  th e  s o i l  a s  o n  o t h e r  t r a n s e c t s .  C o n c e n t r a t i o n s  r a n g e d  from 1 .6 1  to  
4 .6 8  p p t .
T r a n s e c t  1
T r a n s e c t  1 was l o c a t e d  i n  e x t re m e  s o u th w e s t  L o u i s i a n a  and  e x te n d e d  
a p p r o x im a te ly  9 m i l e s  from th e  G u lf  o f  M exico to  S a b in e  L ak e .  The v e g e ­
t a t i o n  o f  t h e  h ig h  m arshes  im m e d ia te ly  n o r t h  o f  t h e  G u lf  o f  Mexico
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c o n s i s t e d  p r i m a r i l y  o f  D i s t i c h l i s  s p i c a t a , S p a r t i n a  p a t e n s  and S c i r p u s  
r o b u s t u s . T h is  zone  e x te n d e d  in l a n d  t o  B lue  Buck R id g e ,  a  d i s t a n c e  o f  
a p p ro x im a te ly  2 .5  m i l e s .  S a l t  m arsh  s p e c i e s ,  su ch  a s  S p a r t i n a  
a l t e r n i f l o r a , S a l l c o r n i a  s p .  and B a t i s  m a r t im a , o c c u r r e d  i n  a  zone 
0 . 5  m i le s  w ide n e a r  t h e  c o a s t .  A p p ro x im a te ly  3 .5  m i le s  o f  i n t e r m e d i a t e  
m arsh  and low r i d g e s  w ere  o b s e rv e d  b e tw ee n  B lue  Buck R idge  and  Buck 
R id g e .  V e g e t a t i o n  c o n s i s t e d  o f  S p a r t i n a  p a t e n s . Paspalum  s p . ,  S e s b a n ia  
e x a l t a t a . E c h in o c h lo a  w a l t e r i , S c i r p u s  o l n e y i ,  S c i r p u s  c a l i f o r n i c u s .  
C yperus  s p . ,  Panicum r e p e n s , Typha a n g u s t i f o l i a , S p a r t i n a  s p a r t i n e a e  
and  P h ra g m ite s  communis .  These s p e c i e s  w ere r e p l a c e d  by b r a c k i s h  
m a rsh ,  c o n s i s t i n g  o f  S p a r t i n a  p a t e n s  and  S c i r p u s  o l n e y i . a s  w a te r  
l e v e l  and  s a l i n i t y  i n c r e a s e d  n e a r  S a b in e  L ake .
S o i l  s a l i n i t y  d e c r e a s e d  from 4 .6 2  p p t ,  2 m i l e s  i n l a n d  from  th e  
G u lf  o f  M exico, t o  1 ,6 4  p p t  n e a r  th e  r i d g e  com plex i n  th e  i n t e r i o r  o f  
t h e  p e n i n s u l a .  A g r a d u a l  i n c r e a s e  i n  s o i l  s a l i n i t y  was r e c o r d e d ,  t o  
8 .3 9  p p t ,  i n  th e  m a rsh es  a d j a c e n t  to  S a b in e  L ak e .  W ater  s a l i n i t y  
e x h i b i t e d  a  s i m i l a r  f l u c t u a t i o n  b u t  was more v a r i a b l e .  Two m i le s  
n o r t h  o f  t h e  G u l f ,  w a te r  s a l i n i t y  was 9 .9 4  p p t  and  d e c r e a s e d  to  .97  
p p t  i n  th e  i n t e r m e d i a t e  m a rsh es  a s s o c i a t e d  w i th  t h e  r i d g e  com plex .
C arbon  i n c r e a s e d  to  1 5 .2 3  p e r c e n t  i n  t h e  b r a c k i s h  m a rsh es  n e a r  S a b in e  
L ak e .  E x t r a c t a b l e  n u t r i e n t  l e v e l s  w ere  co m p arab le  t o  s i m i l a r  m a rsh es  
i n  o t h e r  p a r t s  o f  t h e  s t a t e  and t h i s  i n f o r m a t i o n  w i l l  be in c lu d e d  i n  
t h e  o v e r a l l  summary o f  v e g e t a t i o n  and  s o i l  r e l a t i o n s h i p s .
T r a n s e c t  17
T r a n s e c t  17 c r o s s e d  t h e  e a s t e r n  p a r t  o f  Marsh I s l a n d ,  p a s s e d  
th ro u g h  S c a t  Lake , and  e x te n d e d  a c r o s s  W est C o te  B la n ch e  Bay to  i n c l u d e
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1 m i le  o f  marsh n o r th  o f  th e  b a y .  The t r a n s e c t  e x te n d e d  a c r o s s  7 .5  
m i le s  o f  b r a c k i s h  m arsh on Marsh I s l a n d .  A s a l i n e  zo n e ,  a p p r o x im a te ly  
.7 5  m i le  f r i n g e d  th e  g u l f .  S p e c ie s  in c lu d e d  Ju n cu s  ro e m e r ia n u s ,
S p a r t i n a  p a t e n s , D i s t i c h l i s  s p i c a t a . S p a r t i n a  a l t e r n i f l o r a , S c i r p u s  
r o b u s t u s  and S p a r t i n a  c y n o s u r o i d e s . I n  th e  i n t e r i o r  p o r t i o n  o f  th e  
i s l a n d ,  S c i r p u s  o l n e y i  and S p a r t i n a  p a t e n s  w ere th e  dom inan t v e g e t a ­
t i o n .  O th e r  a s s o c i a t e d  s p e c i e s  w ere Ipomea s p . ,  V igna  r e p e n s ,
E l e o c h a r i s  p a r v u l a , D i s t i c h l i s  s p i c a t a  and  Cyperus o d o r a t u s . T h is  
m o d e ra te ly  b r a c k i s h  community e x te n d e d  n o r t h  n e a r l y  to  S c a t  L ake ,  a 
d i s t a n c e  o f  a p p ro x im a te ly  3 m i l e s .  From th e  s o u t h e r n  s h o r e  o f  S c a t  
Lake to  W est C ote  B lanche  Bay, was a  2 .5  m i le  zone o f  t i d a l  b r a c k i s h  
m a rsh .  M ajor s p e c i e s  in c lu d e d  S p a r t i n a  p a t e n s , J u n c u s  r o e m e r i a n u s , 
S p a r t i n a  a l t e r n i f l o r a  and S p a r t i n a  c y n o s u r o i d e s . Most o f  th e  a s s o ­
c i a t e s  found i n  th e  m o d e ra te ly  b r a c k i s h  m arsh w ere a l s o  r e c o r d e d  i n  
t h i s  zo n e .
S o i l  s a l i n i t i e s  were h ig h e r  i n  th e  m arshes  f r i n g i n g  th e  g u l f  and 
W est C ote  B lanche  Bay th a n  i n  th e  i n t e r i o r  o f  th e  i s l a n d .  S o i l  s a l i n i t y  
d e c r e a s e d  from 1 1 .1 6  p p t  n e a r  t h e  g u l f  to  5 .3 5  p p t  i n  th e  m o d e ra te ly  
b r a c k i s h  m arsh and i n c r e a s e d  to  1 0 .1 8  p p t  a t  West C o te  B lanche  Bay. 
O rg an ic  s o i l s  w ere  b e t t e r  d e v e lo p e d  i n  t h e  i n t e r i o r  o f  th e  i s l a n d  th a n  
i n  th e  m arshes  a d j a c e n t  to  th e  g u l f  o r  b ay .  O rg a n ic  c a rb o n  co m p rised  
5 7 .2 5  p e r c e n t  o f  th e  s o i l  i n  th e  i n t e r i o r ,  m o d e ra te ly  b r a c k i s h  m arsh  
b u t  was o n ly  1 2 ,8 3  to  1 6 .6 9  p e r c e n t  i n  th e  more s a l i n e  m arsh s o i l s .  
I n f o r m a t io n  on  e x t r a c t a b l e  n u t r i e n t s  w i l l  n o t  be p r e s e n t e d  h e r e  b u t  
w i l l  be i n c lu d e d  i n  th e  o v e r a l l  summary o f  p l a n t  and s o i l  r e l a t i o n ­
s h i p s  .
Lacombe Transect
The Lacombe t r a n s e c t  was l o c a t e d  o n  t h e  n o r t h  s h o r e  o f  Lake 
P o n t c h a r t r a l n  and  p a s s e d  a p p r o x i m a t e l y  .2 5  m i l e  w e s t  o f  Lacombe Bayou.
A w e l l  d e v e lo p e d  s a n d  b e a c h  f r i n g e d  t h e  l a k e  a n d  e x t e n d e d  i n l a n d  a b o u t  
100 f t .  S p a r t i n a  p a t e n s , P asp a lu m  s p . ,  D a u b e n to n ia  t e x a n a , P h ra g m i te s  
com m unis , S c i r p u s  a m e r i c a n u s  an d  I v a  f r u t e s c e n s  w ere  t h e  d o m in a n t  
s p e c i e s  o n  t h e  b e a c h .  O f f s h o r e ,  i n  t h e  l a k e ,  V a l l i s n e r i a  a m e g ic a n a , 
R u p p ia  m a r i t i m a  a n d ,  i n  t h e  s h a l l o w  w a t e r ,  E l e o c h a r i s  p a r v u l a  w ere  
common a q u a t i c  s p e c i e s .
A b r a c k i s h  m a rs h  zone e x t e n d e d  i n l a n d  f ro m  th e  b e a c h  a p p r o x i m a t e l y  
1 m i l e .  S p a r t i n a  p a t e n s , S c i r p u s  o l n e y i , E l e o c h a r i s  p a r v u l a  and  L y th rum  
l i n e a r e  w e re  t h e  m a jo r  s p e c i e s  i n  t h i s  m a rsh  t y p e .  S p a r t i n a  c y n o s u r o i d e s  
fo rm ed  d e n s e  s t a n d s  o n  th e  s l i g h t l y  e l e v a t e d  n a t u r a l  l e v e e s  o f  bayous  
an d  t i d a l  i n l e t s ,  S o i l  s a l i n i t i e s  i n  t h i s  b r a c k i s h  m a rsh  r a n g e d  from 
6 . 4 1  to  1 0 .4 5  p p t .  O r g a n ic  c a r b o n  i n  t h e  s o i l  was r e l a t i v e l y  h ig h ,
1 3 .1 6  t o  2 2 .5 4  p e r c e n t .  O x i d a t i o n - r e d u c t i o n  p o t e n t i a l  (E h) was v e r y  
low  ( -3 4 0  t o  -4 1 0  in v ) .  The v e g e t a t i o n  i n  much o f  t h i s  m a rs h  was d e a d .  
M u s k r a t s ,  w h ic h  h a d  b e e n  v e r y  n u m e ro u s ,  a s  e v i d e n c e d  by t h e n  a b an d o n e d  
h o u s e s ,  h ad  a l s o  d i e d  o u t .  H igh  t e m p e r a t u r e s  com bined  w i t h  t h e  d e c a y  
o f  v e g e t a t i o n  w e re  p r o b a b l y  r e s p o n s i b l e  f o r  t h e  h i g h l y  r e d u c i n g  c o n d i ­
t i o n s  fo u n d  i n  t h e  b r a c k i s h  m a rsh  z o n e .
One m i l e  n o r t h  o f  t h e  b e a c h ,  t h e  b r a c k i s h  m a rsh  m e rg e d  i n t o  a 
. 5  m i l e  w id e  zone  o f  i n t e r m e d i a t e  m a rs h .  M a jo r  s p e c i e s  i n  t h i s  ty p e  
i n c l u d e d  S p a r t i n a  p a t e n s .  B acopa s p . , S a g i t t a r i a  f a l c a t a .  A l t e r n a n t h e r a  
p h i l o x e r o i d e s . J u n c u s  r o e m e r i a n u s  and  E l e o c h a r i s  p a r v u l a . J u n c u s  
r o e m e r i a n u s  r e p l a c e d  S p a r t i n a  p a t e n s  a s  t h e  d o m in a n t  s p e c i e s  n e a r  th e
P l e i s t o c e n e  t e r r a c e  w hich form ed th e  la n d w a rd  l i m i t  o f  t h e  m arshes  on 
th e  n o r t h  s i d e  o f  Lake F o n t c h a r t r a i n .  A lth o u g h  th e  p l a n t  a s s o c i a t i o n  
o b s e r v e d  i n  th e  i n t e r m e d i a t e  m arsh  s u g g e s t e d  a  low er  s a l i n i t y ,  no s i g n i ­
f i c a n t  r e d u c t i o n  was found i n  t h e  w a te r  and  s o i l  sam ples  a n a l y z e d .  S o i l  
s a l i n i t y  r a n g e d  from 6 ,9 0  to  8 .0 3  p p t  and  w a te r  s a l i n i t y  from  9 .7 9  to  
1 2 ,6 1  p p t .  T h e re  was a  s i g n i f i c a n t  d e c r e a s e  i n  o r g a n ic  c a r b o n  i n  t h e  
s o i l  from a p p ro x im a te ly  2 2 .5 4  p e r c e n t  i n  t h e  b r a c k i s h  m a rsh  to  8 .3 4  to  
9 .1 7  p e r c e n t  i n  t h e  i n t e r m e d i a t e  m a rsh .  The w a te r  t a b l e  was a t  o r  
s l i g h t l y  above th e  m arsh  f l o o r  i n  th e  b r a c k i s h  zone .  I n  t h e  i n t e r m e d i a t e  
m arsh  w a te r  l e v e l s  w ere  1 t o  8 in c h e s  be low  th e  m arsh f l o o r .  O x id a t io n -  
r e d u c t i o n  p o t e n t i a l  i n  t h i s  ty p e  ra n g e d  from  -8 5  to  -310  mv, c o n s i d e r a b l y  
h ig h e r  th a n  i n  th e  b r a c k i s h  zo n e .
S p e c i e s  A s s o c i a t i o n s
S e v e r a l  m ethods have  b een  u sed  t o  c l a s s i f y  th e  v e g e t a t i v e  ty p e s  
i n  t h e  c o a s t a l  m a rsh e s  o f  L o u i s i a n a .  B road  c l a s s i f i c a t i o n s  w ere u s e d  
f o r  e x t e n s i v e  a r e a s  b a se d  on th e  g e n e r a l  s a l i n i t y  t o l e r a n c e  o f  th e  
s p e c i e s  c o m p r i s in g  th e  p l a n t  t y p e .  F enfound  and Hathaway (1938) a f t e r  
a  d e t a i l e d  s u r v e y  o f  th e  m a rsh es  o f  S o u t h e a s t  L o u i s i a n a ,  g ro u p ed  th e  
v e g e t a t i o n  i n t o  fo u r  m a jo r  t y p e s .  S a l i n i t y  t o l e r a n c e  was c o n s id e r e d  
t h e  m ost s i g n i f i c a n t  f a c t o r  a f f e c t i n g  s p e c i e s  d i s t r i b u t i o n .  S a l t  w a te r  
s p e c i e s  w ere found  i n  th e  h i g h l y  s a l i n e  c o n d i t i o n s ,  u s u a l l y  i n  d i r e c t  
c o n t a c t  w i th  t i d a l  w a te r  from  th e  G u lf  o f  M exico. S t r i c t l y  f r e s h  w a te r  
s p e c i e s  w ere  f a r t h e s t  removed from t h i s  s a l i n e  i n f l u e n c e  and c o n s i s t e d  
o f  s p e c i e s  w i th  a  v e r y  lew  s a l i n i t y  t o l e r a n c e .  Between t h e s e  e x tre m e s  
w ere  two i n t e r m e d i a t e  g ro u p s ,  th e  b r a c k i s h  w a te r  s p e c i e s  w h ich  w ere 
t o l e r a n t  o f  m o d e ra te  s a l i n i t y ,  and th e  n e a r l y  f r e s h  w a te r  s p e c i e s  w hich
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o c c u r r e d  a t  low s a l i n i t y  l e v e l s  b u t  n o t  c o n s i d e r e d  s t r i c t l y  f r e s h .  T h is  
g e n e r a l i z e d  ty p e  o f  c l a s s i f i c a t i o n  has been  u s e d  by o t h e r  a u t h o r s  i n  
a t t e m p t i n g  to  g r o u p  e x t e n s iv e  p l a n t  ty p e s  i n  c o a s t a l  L o u i s i a n a  ( O 'N e i l ,  
1 9 4 9 ;  Chabreck, J o a n e n  and P a lm is a n o ,  1968; E g g l e r ,  1961).
The com munity, o r  a s s o c i a t i o n ,  c o n c e p t  i s  a  more p r e c i s e  m ethod o f  
o r g a n i z i n g  c o a s t a l  v e g e t a t i o n .  S p e c i e s  a r e  g ro u p e d  i n t o  u n i t s  b a s e d  on 
t h e i r  o c c u r re n c e  i n  a s s o c i a t i o n  w i t h  o t h e r  s p e c i e s .  Brown ( 1 9 3 6 ) ,  p r e ­
s e n t e d  a  d i s c u s s i o n  o f  th e  m a rs h e s  i n  S t .  B e rn a rd  and P laq u e m in es  
P a r i s h e s  as c o m m u n it ie s  and g av e  t h e  s p e c i e s  c o m p r is in g  eac h  com m unity . 
P e n f o u n d  and H athaw ay  (1938), p r e s e n t e d  a d e t a i l e d  s tu d y  o f  t h e  m arsh 
p l a n t  com m unities  o f  s o u th e a s t  L o u i s i a n a .  O th e r  w r i t e r s  u t i l i z i n g  t h i s  
a p p r o a c h  were M a r t i n ,  1957; E g g l e r ,  1961; B o len ,  1965; Adams, 1963 ; 
a n d  C h a m b e r la in ,  1 9 5 7 .  Some c l a s s i f i c a t i o n s  w ere  d e s c r i p t i v e  s u b j e c t  
t o  t h e  i n t e r p r e t a t i o n  o f  th e  i n v e s t i g a t o r .  I n  t h i s  s tu d y  s t a t i s t i c a l  
a n a l y s e s  were u s e d  i n  an  a t t e m p t  t o  o r g a n iz e  t h e  v e g e t a t i o n  i n t o  a s so *  
c i a t i o n s  o r  c o m m u n it ie s .  One schem e in v o lv e d  t h e  q u a n t i t a t i v e  m e a su re ­
m en t o f  the  v e g e t a t i v e  c o m p o s i t io n  u s in g  a  m o d i f i e d  l i n e - i n t e r c e p t  
m e th o d  (C a n f ie ld ,  1 9 4 1 ) .  These d a t a  were s u b j e c t e d  to  r e g r e s s i o n  
a n a l y s e s  to  d e t e r m in e  s i g n i f i c a n t  r e l a t i o n s h i p s  be tw een  s p e c i e s  and 
w i t h  s o i l  and w a t e r  c h e m is t ry  v a r i a b l e s .  S e v e r a l  prob lem s becam e 
e v i d e n t  when th e  q u a n t i t a t i v e  i n f o r m a t i o n  was a n a l y z e d .  O nly  s p e c i e s  
w h ic h  o c c u r re d  t o g e t h e r  on a  g i v e n  sample p l o t  c o u ld  be co m p ared .  
S p e c i e s  a s s o c i a t i o n  betw een Pan icum  hemltomon and  S p a r t i n a  a l t e r n i f l o r a . 
f o r  ex am p le ,  w h ich  n e v e r  o c c u r r e d  t o g e t h e r ,  c o u ld  n o t  be d e t e r m in e d .  
S p e c i e s  e x h i b i t i n g  low  f r e q u e n c i e s  and s m a l l  abundance  v a l u e s  t e n d e d  
t o  sh o w  n e g a t iv e  q u a n t i t a t i v e  r e l a t i o n s h i p s  w i t h  s p e c i e s  w i th  w h ich  th ey  
w e re  commonly a s s o c i a t e d .  S p e c i e s  w i th  low f r e q u e n c i e s  and h ig h
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a b u n d a n c e  v a l u e s  l i k e w i s e  e x h i b i t e d  n e g a t i v e  c o r r e l a t i o n  c o e f f i c i e n t s .  
The d e f i c i e n c i e s  i n h e r e n t  i n  t h i s  s t a t i s t i c a l  a p p r o a c h  a r e  p o i n t e d  o u t  
i n  d e t a i l  by H u r l b e r t . ,  ( 1 9 6 9 ) .
A n o th e r  s t a t i s t i c a l  a p p r o a c h ,  i n v o l v i n g  o n l y  p r e s e n c e  a n d  a b s e n c e  
d a t a ,  was u s e d  t o  d e t e r m in e  a s s o c i a t i o n s .  T h is  t e s t  u t i l i z e d  a  2x2 
c o n t i n g e n c y  t a b l e  a n d  C h i - s q u a r e  a n a l y s i s .  The m e th o d  d e s c r i b e d  by 
G r i e g - S m i t h  (1 9 5 7 )  was u s e d  i n  t h i s  s t u d y .  A m o d i f i e d  v e r s i o n  h as  
r e c e n t l y  been  p r o p o s e d  by H u l b e r t  ( 1 9 6 9 ) .
R e s u l t s  o f  t h e  C h i - s q u a r e  a n a l y s i s  o f  t h e  m a jo r  c o a s t a l  m arsh  
s p e c i e s  a r e  p r e s e n t e d  i n  F i g u r e  1 1 .  I n  t h e  f i r s t  co lum n  D i s t i c h l i s  
s p i c a t a  and  J u n c u s  r o e m e r i a n u s  w e re  s i g n i f i c a n t l y  a s s o c i a t e d  w i t h  
S p a r t i n a  a l t e r n i f l o r a . T h i s  i s  a  t y p i c a l  s a l i n e  m a rs h  a s s o c i a t i o n .  
S p a r t i n a  a l t e r n i f l o r a  o r  J u n c u s  r o e m e r i a n u s  c o n s o c i e s  may a l s o  dom i­
n a t e  v a s t  a r e a s  o f  s a l i n e  m a rs h  i n  s o u t h e a s t  L o u i s i a n a .  S c i r p u s  
o l n e y i , S a g i t t a r i a  f a l c a t a  a n d  C y p e ru s  o d o r a t u s  e x h i b i t e d  n e g a t i v e  
r e l a t i o n s h i p s  w i t h  S p a r t i n a  a l t e r n i f l o r a .
J u n c u s  r o e m e r i a n u s  was a s s o c i a t e d  w i t h  S p a r t i n a  c y n o s u r o i d e s , 
S e t a r i a  magna a n d  I v a  f r u t e s c e s . The l a t t e r  a r e  common s p e c i e s  fo u n d  
o n  n a t u r a l  and  s p o i l  l e v e e s  i n  s a l i n e  and  b r a c k i s h  m a r s h e s .
S p a r t i n a  p a t e n s , S c i r p u s  r o b u s t u s  and  S c i r p u s  o l n e y i  w e re  s i g n i ­
f i c a n t l y  a s s o c i a t e d .  S c i r p u s  r o b u s t u s  was a s s o c i a t e d  w i t h  m ore  s a l t  
t o l e r a n t  s p e c i e s  s u c h  a s  D i s t i c h l i s  s p i c a t a . S c i r p u s  o l n e y i  was 
a s s o c i a t e d  w i th  l e s s  s a l t  t o l e r a n t  s p e c i e s  l i k e  C y p e ru s  o d o r a t u s  and  
L y th ru m  l i n e a r e . S p a r t i n a  a l t e r n i f l o r a  was n e g a t i v e l y  r e l a t e d  to  
S c i r p u s  o l n e y i .
S a g i t t a r i a  f a l c a t a  was n e g a t i v e l y  r e l a t e d  t o  m o s t  s a l i n e  and  
b r a c k i s h  m arsh  s p e c i e s  and  p o s i t i v e l y  a s s o c i a t e d  w i t h  A 1 t e r n a n t h e r a
68





i—i Ci O 3
4-1 Cd co P O
•i-l cd •H 3 cd 0) a
Ci 4J P 4 J CO ■H 4-1 * o
Sj cd CU co 3 cd o 4-1
V o a 3 <u CU O H •i-l
4J •i-i m 4 J 3 ■—I -H a
1—1 p . o O cd i—l cd -Q cu
cd 10 P P P O m P -C
w| n l •■>1 col col w| col c l CM I
5.. a l t e r n i f l o r a  
D. s p i c a t a
J .  r o e m e r i a n u s  
S .  r o b u s t u s  
S .  p a t e n s  
S_. o l n e y i
5., f a l c a t a  
P . hem itom on
S.  c y n o s u r o i d e s  
L . l i n e a r e  
C.. o d o r a t u s  
V. r e p e n s  
T. a n g u s t i f o l i a  
E l e o c h a r i s  s p .  
Ipom ea s p .  
B aco p a  s p .  














+  -  P o s i t i v e ;  S i g n i f i c a n t  .0 5  l e v e l .
++ -  P o s i t i v e ;  S i g n i f i c a n t  .0 1  l e v e l .
-  -  N e g a t i v e ;  S i g n i f i c a n t  .0 5  l e v e l ,
- -  -  N e g a t i v e ;  S i g n i f i c a n t  .0 1  l e v e l .
69
p h i l o x e r o i d e s  and panicum  herm ito inon . These t y p i c a l l y  f r e s h  m arsh 
s p e c i e s  may o c c u r  a s  a s s o c i a t i o n s  o r  a s  m ono typ ic  c o n s o c i e s .
V e g e t a t i v e  ty p e s  must be d e f i n e d  i n  te rm s  o f  t h e  a s s o c i a t e s  i n  
th e  community and t h e  r e l a t i v e  ab u n d an ce  o f  t h e  m a jo r  com ponent s p e c i e s .  
Pure s t a n d s  o f  S p a r t i n a  a l t e r n i f l o r a  form a  v e r y  d i s t i n c t i v e  s a l i n e  m arsh  
ty p e ,  b u t  when a s s o c i a t e d  w i th  S p a r t i n a  p a t e n s  and D i s t i c h l i s  s p i c a t a  i t  
may be c o n s i d e r e d  i n  a b r a c k i s h  m arsh  ty p e .  S p a r t i n a  p a t e n s  c a n  g e n e r ­
a l l y  be c o n s i d e r e d  a n  i n d i c a t o r  o f  b r a c k i s h  m arsh  i n  c o a s t a l  L o u i s i a n a .  
However, i t  may o f t e n  be a s s o c i a t e d  w i th  h a l o p l y t i c  s p e c i e s  p ro x im a l  to  
th e  G u lf  o f  M exico o r  w ith  f r e s h  m arsh  s p e c i e s  f a r t h e r  removed from th e  
i n f l u e n c e  o f  s a l i n e  w a te r .  I t  i s  a lm o s t  i m p o s s ib l e  to  d i s t i n g u i s h  p r e ­
c i s e l y  w here  t h e  b r a c k i s h  m arsh en d s  and th e  s a l i n e  o r  f r e s h  m arsh 
b e g i n s .  One m a jo r  s p e c i e s  c o n f i n e d  e x c l u s i v e l y  to  th e  f r e s h  m arshes  i s  
Panicum hem itom on. I t  can  be c o n s id e r e d  an  i n d i c a t o r  o f  t h i s  m arsh  ty p e  
when p r e s e n t  as  a m a jo r  component o f  th e  com m unity .
S a l i n i t y  and W ate r  L eve l
A d ia g ra m  i l l u s t r a t i n g  t h e  r e l a t i o n s h i p  o f  s o i l  s a l i n i t y  (wet 
w e ig h t)  and  w a te r  l e v e l  on th e  d i s t r i b u t i o n  o f  m a jo r  p l a n t  s p e c i e s  i s  
p r e s e n t e d  i n  F ig u r e  12 . Only s t a t i o n s  which c o n t a i n e d  s a l i n i t y ,  w a te r  
l e v e l  and v e g e t a t i v e  d a ta  c o u ld  b e  u sed  i n  t h e  d ia g ra m .  M ajor a s s o c i a ­
t i o n s  c a n  a l s o  b e  d e te rm in e d  f ro m  th e  f i g u r e .  Symbols s t a n d i n g  a lo n e  
i n d i c a t e  a p u r e  s t a n d  o f  t h a t  s p e c i e s ,  i . e . ,  "A" a t  5 i n .  w a te r  l e v e l  
and 6 p p t  s a l i n i t y ,  means t h a t  t h i s  was a  m ono typ ic  s t a n d  o f  S p a r t i n a  
a l t e r n i f l o r a . A s s o c i a t i o n s  a r e  d e s ig n a t e d  by two o r  more sym bols g ro u p ed  
t o g e t h e r  a t  a  s i n g l e  p o i n t .  The f r e q u e n t  sym bol 11P0M i n d i c a t e s  an  
a s s o c i a t i o n  o f  S p a r t i n a  p a te n s  and  S c irp u s  o l n e y i . The fo u r  m a jo r
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s p e c i e s  o f  b r a c k i s h  m arsh  p l a n t s  a r e  e n c l o s e d  i n  a l i n e  which p re su m ab ly  
d e l i m i t s  th e  ra n g e  o f  w a t e r  l e v e l  and s a l i n i t y  f o r  e a c h  s p e c i e s .  These 
d a t a  m ust b e  i n t e r p r e t e d  i n  l i g h t  o f  t h e  method u s e d  i n  o b t a i n i n g  them. 
A l l  o f  th e  i n f o r m a t io n  was g a t h e r e d  i n  A ugust 1968 and  t h e r e f o r e  r e p r e ­
s e n t s  o n ly  an  in s t a n t a n e o u s  v iew  o f  t h e  v e g e t a t i o n ,  w a te r  and s o i l  con ­
d i t i o n s  i n  t h e  m a rsh e s .  T h i s ,  how ever, a l lo w s  d i r e c t  c o m p ar iso n s  f r e e  
from  a n n u a l  and  s e a s o n a l  f l u c t u a t i o n s .
A nnual and s e a s o n a l  s a l i n i t y  i n f o r m a t i o n  i n  t h e  f i l e s  o f  t h e  
L o u i s i a n a  W ild L i f e  and F i s h e r i e s  Comm ission M arine L a b o r a to r y  i n d i c a t e  
t h a t  A ugust 1968 was n e a r  a v e ra g e  f o r  t h e  y e a r  and t h a t  1968 was a 
norm al y e a r .  S a l i n i t y ,  a t  th e  S t .  M a ry 's  P o in t  S t a t i o n  i n  B a r a t a r i a  
Bay, ran g ed  from  7 .2  to  2 0 .0  p p t .  A u g u s t  av e ra g e d  1 4 .4  p p t  and th e  
a n n u a l  a v e ra g e  f o r  1968 was 14 .9  p p t .
F ig u re  12 shows t h a t  Panicum hemitomon o c c u r r e d  a t  s a l i n i t i e s  
g e n e r a l l y  l e s s  th a n  1 .0  p p t  and w a te r  l e v e l s  s l i g h t l y  above th e  m arsh  
f l o o r .  S a g i t t a r i a  f a l c a t a  was r e c o rd e d  f r e q u e n t l y  a s  a m onotypic  
s t a n d  n e a r  2 .0  p p t  and a w a t e r  d e p th  o f  a p p r o x im a te ly  4 . 0  i n .  S c i r p u s  
o l n e y i  was n e a r l y  alw ays found  i n  a s s o c i a t i o n  w i th  S p a r t i n a  p a t e n s .
The l i g h t  d a sh e d  l i n e  d e l i m i t s  th e  r a n g e  o f  w a te r  l e v e l  and s a l i n i t y  
r e c o r d e d  f o r  t h i s  s p e c i e s .  Average w a te r  d e p th  was s l i g h t l y  above  th e  
m arsh f l o o r ,  and s o i l  s a l i n i t y  ra n g e d  from  4 .0  to  1 1 .0  p p t .  S c i r p u s  
r o b u s tu s  o c c u r r e d  a t  s t a t i o n s  w i th  a s a l i n i t y  ra n g e  from  3 .5  to  1 3 .0  
p p t  and w a te r  l e v e l s  from  - 4  t o  +8 i n c h e s .  S p a r t i n a  p a t e n s  was a l s o  
f r e q u e n t l y  a s s o c i a t e d  w i th  S c i r p u s  r o b u s t u s . D i s t i c h l i s  s p i c a t a  was 
o f t e n  found i n  a s s o c i a t i o n  w i th  S p a r t i n a  a l t e r n i f l o r a  and  S p a r t i n a  
p a t e n s  on t h e  more s a l i n e  s i t e s  a t  d e e p e r  w a te r  l e v e l s .
F i g u r e  12. R e l a t i o n s h i p  o f  s a l i n i t y  and w a te r  l e v e l  to  d i s t r i b u ­
t i o n  o f  c o a s t a l  m arsh p l a n t s .













S p a r t i n a  p a t e n s  e x h i b i t e d  th e  g r e a t e s t  ra n g e  o f  s a l i n i t y  t o l e r a n c e  
and w a te r  l e v e l  v a r i a t i o n  o f  any s p e c i e s  r e c o r d e d .  I t  was a s s o c i a t e d  
w i th  S a g i t t a r i a  f a l c a t a  i n  deep  w a te r  a t  low s a l i n i t y ,  w i th  S p a r t i n a  
a l t e r n i f l o r a  a t  h ig h e r  s a l i n i t i e s  and w i th  S c i r p u s  o l n e y i  and S c i r p u s  
r o b u s tu s  a t  m o d e ra te  s a l i n i t i e s  and w a te r  l e v e l s . .  S a l i n i t y  t o l e r a n c e  
r a n g e d  from  l e s s  th a n  1 .0  p p t  t o  1 5 .0  p p t .  W ater l e v e l s  ra n g e d  from 
- 8  to  +10 i n c h e s .
Many m arsh  management p r o j e c t s  a r e  c u r r e n t l y  b e in g  c o n d u c te d  to
f a v o r  th e  g row th  o f  S c irp u 3  o l n e y i  and S c i r p u s  r o b u s t u s . S p a r t i n a
p a te n s  i s  t h e i r  m a jo r  c o m p e t i t o r  and o c c u r s  a t  a g r e a t e r  ra n g e  o f
s a l i n i t y  and  w a te r  l e v e l  c o n d i t i o n s .  I t  would t h e r e f o r e  be d i f f i c u l t
t o  u se  s a l i n i t y  and w a te r  l e v e l  f l u c t u a t i o n  a lo n e  to  c o n t r o l  S p a r t i n a  
p a t e n s  and  e n co u ra g e  th e  g row th  o f  th e  more d e s i r a b l e  s p e c i e s .
S o i l  C h em is try
S o i l s  i n  th e  c o a s t a l  m arsh es  a r e  much d i f f e r e n t  i n  s t r u c t u r e ,  
o r i g i n ,  and  c h e m ic a l  c o m p o s i t io n  th a n  w e l l - d r a i n e d  u p la n d  s o i l s .  They 
a r e  c o n s t a n t l y  s a t u r a t e d  w i th  w a te r  and g e n e r a l l y  have  a h ig h  o r g a n ic  
and s o l u b l e  s a l t  c o n t e n t .  For t h e s e  r e s o n s ,  th e  a n a l y t i c a l  r e s u l t s  
s u p p l i e d  by th e  L o u i s i a n a  S o i l s  T e s t in g  L a b o r a to r y  have  been  m o d i f i e d .
The m easurem en t o f  s o i l  s a l i n i t y ,  a s  w e l l  a s  t h e  i n d i v i d u a l  i o n s ,  
h as  posed  a c o n s i d e r a b l e  p ro b lem . C h am b er la in  (1957) t r i e d  s e v e r a l  
methods u t i l i z i n g  a  s t a n d a r d i z e d  S o i l s  Cup to  m easure  t h e  c o n d u c t i v i t y  
o f  th e  s o i l .  V a r i a t i o n s  i n  m o i s tu r e  c o n t e n t  f o r c e d  him to  make th e  
m easu rem en ts  on a s a t u r a t e d  s o i l  p a s t e  as  d e s c r ib e d  by R ic h a rd s  (1 9 5 4 ) .  
These methods w ere  abandoned and C h am b er la in  d e c id e d  on a  method o f
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f i l t e r i n g  th e  f r e e  s o i l  w a te r  from th e  sam p le ,  a s  c o l l e c t e d  i n  t h e  f i e l d ,  
and m e a su r in g  th e  s a l i n i t y  o f  t h i s  f i l t r a t e .
I  have found  t h a t  many m arsh s o i l s  do n o t  c o n t a i n  s u f f i c i e n t  f r e e  
w a te r  to  a l lo w  t h i s  f i l t r a t i o n  m ethod . K elson  ( 1 9 5 4 ) ,  and B o le n  (1964) 
m easured  th e  e l e c t r i c a l  c o n d u c t i v i t y  o f  a 1 :5  s o i l - w a t e r  s u s p e n s i o n .
The sam ples  w ere  a i r  d r i e d  p r i o r  t o  t e s t i n g ,  and no p r o v i s i o n  was made 
f o r  m o i s t u r e  c o n t e n t .  The L o u i s i a n a  S o i l s  T e s t i n g  L a b o r a to r y  m e a su re s  
t h e  s a l t  c o n t e n t  o f  a 1 :5  s o i l - w a t e r  e x t r a c t .  T h is  method seems th e  
m ost d e s i r a b l e  i f  th e  w a te r  c o n t e n t  o f  th e  sam p le ,  a s  c o l l e c t e d  i n  th e  
f i e l d ,  i s  c o n s i d e r e d .  Many m arsh s o i l s  c o n t a i n  o v e r  90 p e r c e n t  w a te r  
a n d ,  upon d r y i n g ,  c o n c e n t r a t e  s o l u b l e  s a l t s  c o n s i d e r a b l y .  One sa m p le ,  
f o r  exam ple , c o l l e c t e d  n e a r  B a r a t a r i a  Bay weighed 863 g when c o l l e c t e d .  
A f t e r  a i r  d r y i n g ,  th e  w e ig h t  d e c r e a s e d  to  76 g .  N in e ty -o n e  p e r c e n t  o f  
th e  o r i g i n a l  sam ple  was w a te r .  T o t a l  s a l t s ,  m easu red  on an a i r  d ry  
b a s i s ,  was 1 5 3 .7 5  p p t ,  o v e r  f i v e  t im e s  th e  w a te r  s a l i n i t y  o f  t h e  G u lf  
o f  M exico . W ate r  s a l i n i t y ,  c o l l e c t e d  from th e  same s t a t i o n ,  was 
20 .8 6  p p t  w hich was t w o - t h i r d s  G u lf  s a l i n i t y .  Such i n c o n s i s t e n c i e s  
w ere  v e r y  common.
X have  d e v i s e d  a s im p le  c o n v e r s io n  f a c t o r  t o  t r a n s f o r m  a i r  d r y  
s o i l  s a l i n i t y  to  th e  s a l i n i t y  o f  t h e  sam ple  as  i t  was c o l l e c t e d  i n  th e  
f i e l d .  The a i r  d ry  w e ig h t  o f  th e  sam p le  i s  d iv i d e d  by th e  t o t a l  w e ig h t  
o f  th e  sa m p le ,  a s  o r i g i n a l l y  c o l l e c t e d .  The a i r  d r y  s a l i n i t y  i s  
m u l t i p l i e d  by t h i s  f r a c t i o n  t o  c o n v e r t  to  th e  o r i g i n a l  wet w e ig h t  
s a l i n i t y .
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S o i l  S a l i n i t y  (wet w t . )  = S o i l  S a l i n i t y  ( d ry  w t . )  x —r y  w t * Sample
w e t  w t .  Sample
S o i l  s a l i n i t y  and c o n c e n t r a t i o n s  o f  p h o s p h o ru s ,  p o ta s s iu m ,  c a lc iu m ,  
magnesium and so d iu m  a re  p r e s e n t e d  on th e  w et w e ig h t  b a s i s .  T h is  con­
v e r s i o n  f a c t o r  a d j u s t s  s o lu b le  s a l t  l e v e l s  t o  a  more r e a l i s t i c  ra n g e  o f  
c o n c e n t r a t i o n .  T o t a l  s o i l  s a l t s ,  on  a  wet w e ig h t  b a s i s ,  w ere  g e n e r a l l y  
lo w e r  th a n  w a te r  s a l i n i t y .  When c a l c u l a t e d  o n  t h e  b a s i s  o f  f r e e  s o i l  
w a te r  p r e s e n t  i n  t h e  s o i l  th e y  a r e  p r a c t i c a l l y  i d e n t i c a l .  A i r  d ry  con­
c e n t r a t i o n s  and t h e  c o n v e r s io n  f a c t o r s  a r e  p r e s e n t e d  i n  t h e  a p p e n d ix .
R e l a t i o n s h i p s  between s o i l  and w a te r  v a r i a b l e s  a r e  p r e s e n t e d  i n  
T a b le  7. C o r r e l a t i o n  c o e f f i c i e n t s  a r e  g iv e n  f o r  a i r  d ry  and  w e t 
w e ig h t  c o n c e n t r a t i o n s .  T o ta l  s a l t s  i n  th e  s o i l ,  on  a dry  w e ig h t  b a s i s ,  
showed a h ig h ly  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  w i th  th e  o r g a n i c  con­
s t i t u e n t s  i n  t h e  s o i l  (N, C a n d  O .M .) .  W ater s a l i n i t y  and s o i l  
s a l i n i t y ,  on a  w e t  w eigh t b a s i s ,  e x h i b i t e d  a s i g n i f i c a n t  n e g a t i v e  
r e l a t i o n s h i p  w i t h  o rg a n ic  m a t t e r .  L y t l e  and D r i s k e l l  (1954) s t a t e d  
t h a t ,  in  g e n e r a l ,  w a te r  s o l u b l e  s a l t s  i n c r e a s e d  w i th  o r g a n ic  m a t t e r  
c o n t e n t  o f  th e  m a r s h .  T h e i r  c o n c e n t r a t i o n s  w ere  b ased  on a i r  d r y  s o i l .  
H ig h ly  o rg a n ic  s o i l s  c o n ta in  m ore  m o is tu r e  t h a n  m in e r a l  s o i l s .  When 
d r i e d ,  the  s a l t s  a r e  more c o n c e n t r a t e d .  My s t u d i e s  show t h a t  s a l i n e  
s o i l s  a re  g e n e r a l l y  lower i n  o r g a n i c  c o n t e n t  t h a n  f r e s h  m arsh  s o i l s .
T h is  su p p o r ts  t h e  u s e  o f  wet w e ig h t  r a t h e r  t h a n  d ry  w e ig h t  i o n i c  
c o n c e n t r a t i o n s .
E x t r c c t a b l e  n u t r i e n t s  showed p o s i t i v e  c o r r e l a t i o n s  w i th  t o t a l  
s a l t s  i n  th e  s o i l .  The on ly  e x c e p t i o n  was c a l c iu m  which e x h i b i t e d  a 
h i g h l y  s i g n i f i c a n t  n e g a t iv e  c o r r e l a t i o n  c o e f f i c i e n t .  L y t l e  and  
D r i s k e l l  (1954) n o t e d  t h a t  c a l c i u m  was h ig h e r  i n  p e a t s  and t h i s  was
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due to  c a lc iu m  i n  p l a n t  r e s i d u e s .  C a lc ium  was e x t r a c t e d  w i th  a  d i l u t e  
a c i d  ( 0 .1  N H C l),  w hich r e n d e r s  r e l a t i v e l y  i n s o l u b l e  form s o f  c a lc iu m  
compounds more s o l u b l e .  T h is  e le m e n t  v a r i e d  c o n s i d e r a b l y  a lo n g  a 
g iv e n  t r a n s e c t  and  may have been  due t o  s h e l l  f r a g m e n ts  i n  t h e  s o i l
i
and c a l c iu m  a c c u m u la te d  i n  p l a n t  t i s s u e s .
Phosphorus  was v e r y  low  i n  h i g h l y  o r g a n ic  s o i l s . ~  These  p e a t s  and 
mucks w ere  g e n e r a l l y  b e s t  d e v e lo p e d  i n  f r e s h  m arshes  w i th  no s o u r c e  o f  
n u t r i e n t  r e p l e n i s h m e n t  e x c e p t  p l a n t  d e c a y .  Phosphorus  a p p a r e n t l y  
a c c u m u la te s  i n  p l a n t  t i s s u e s  i n  a form w hich i s  u n a v a i l a b l e  t o  s u c ­
c e e d in g  g e n e r a t i o n s  o f  v e g e t a t i o n .  N ear th e  g u l f ,  n u t r i e n t s  a r e  
r e p l e n i s h e d  by t i d e  a c t i o n  and s to rm s  w hich c a r r y  su sp e n d ed  s e d im e n t  
i n l a n d  o v e r  t h e  m a rs h e s .  A nnual f l o o d i n g  o f  th e  d i s t r i b u t a r i e s ,  i n  
th e  p a s t ,  was a  s o u r c e  o f  s e d im e n t  and n u t r i e n t s  i n  a d j a c e n t  m a rs h e s .  
Levee c o n s t r u c t i o n  and  c h a n n e l i z a t i o n  o f  d i s t r i b u t a r i e s  a lo n g  th e  
c o a s t  h a s  p r a c t i c a l l y  e l i m i n a t e d  t h i s  s o u rc e  o f  a c c r e t i o n  and f e r t i ­
l i t y .  I n  th e s e  i s o l a t e d  m a rsh e s ,  p h o sp h o ru s  e x h i b i t e d  th e  m os t 
s t r i k i n g  r e d u c t i o n  o f  any n u t r i e n t  m e asu re d .
Sodium, p o ta s s iu m  and magnesium w ere  c l o s e l y  c o r r e l a t e d  w i th  each  
o t h e r  and w i th  t o t a l  s a l t s  p r e s e n t  i n  th e  s o i l .  These compounds a r e  
u s u a l l y  v e r y  s o l u b l e  i n  w a te r  and a r e  th e  m a jo r  c o n s t i t u e n t  io n s  i n  
s e a  w a t e r .  Sodium, a l th o u g h  n o t  c o n s id e r e d  a n  e s s e n t i a l  p l a n t  n u t r i e n t ,  
i s  im p o r t a n t  when c o n s i d e r i n g  t h e  r e c l a m a t i o n  o f  s a l i n e  m a rs h e s .  I n  
h ig h  c o n c e n t r a t i o n s ,  t h i s  e le m e n t  d i s p l a c e s  c a t i o n s  o f  p o ta s s iu m ,  
magnesium and c a lc iu m  from exchange  s i t e s  on c l a y  m i c e l l e s  and  
o r g a n i c  m o le c u le s .  These n u t r i e n t s  a r e  t h e r e f o r e  p u t  i n t o  s o l u t i o n  
and a r e  e a s i l y  l e a c h e d  from th e  s o i l .  Sodium s a t u r a t i o n  a l s o  a f f e c t s
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t h e  p h y s i c a l  s t r u c t u r e  o f  th e  s o i l  ( R ic h a r d s ,  1 9 5 4 ) .  D ra in a g e  and 
d r y in g  o f  b r a c k i s h  and s a l i n e  m arshes  u s u a l l y  r e s u l t s  i n  an  i n c r e a s e  
i n  s o i l  s a l i n i t y  f a v o r i n g  sodium s a t u r a t i o n .  S o i l  r e a c t i o n  (pH) i s  
a l s o  low ered  d r a s t i c a l l y  i f  s u l f a t e  c o n c e n t r a t i o n s  i n  th e  s o i l  a r e  
h ig h .
C arbon  and n i t r o g e n  were m easured  i n  o r d e r  to  d e te rm in e  th e  
o r g a n ic  c o n t e n t  o f  th e  s o i l s .  T o ta l  o r g a n i c  m a t t e r  i n  th e  s o i l  was 
d e te rm in e d  by th e  L o u i s i a n a  S o i l  T e s t i n g  L a b o r a to r y  by m u l t i p l y i n g  
t o t a l  o r g a n ic  c a rb o n  by a  c o n s t a n t  ( 1 . 7 2 ) .  T h is  f a c t o r  i s  i n  g e n e r a l  
u s e  f o r  norm al a g r i c u l t u r a l  s o i l s ,  A n e a r  p e r f e c t  r e l a t i o n s h i p  was 
e s t a b l i s h e d  be tw een  n i t r o g e n  and o r g a n i c  c a rb o n  l e v e l s  i n  th e  s o i l .
The C/N r a t i o  was n o t  c o n s t a n t .  A h i g h l y  s i g n i f i c a n t  p o s i t i v e  c o r r e ­
l a t i o n  was found  be tw een  C/N r a t i o  and o r g a n i c  c a r b o n .  M arshes h ig h  
i n  o r g a n ic  m a t t e r  (o v e r  15%) had C/N r a t i o s  r a n g in g  be tw een  14 and 23. 
S o i l s  w i th  l e s s  th a n  15 p e r c e n t  o r g a n ic  m a t t e r  had C/N r a t i o s  gen ­
e r a l l y  be tw een  8 and 15.
C a r b o n / n i t r o g e n  r a t i o  i s  a f f e c t e d  by th e  d e g re e  o f  d e c o m p o s i t io n  
o f  o r g a n ic  m a t t e r .  P o o r ly  decomposed p e a t ,  c o n t a i n i n g  r e c o g n i z a b l e  
p l a n t  r e m a in s ,  i s  u s u a l l y  h ig h  i n  o r g a n i c  c a rb o n  and low i n  n i t r o g e n .
As th e  m a t e r i a l  i s  decom posed, th e  o r g a n i c  c a rb o n  c o n t e n t  i s  lo w ered  
and th e  n i t r o g e n  l e v e l  i s  i n c r e a s e d  (Buckman and B rady ,  1 9 6 8 ) .  Muck 
s o i l s  a r e  i n  a  more adv an ced  s t a t e  o f  d e c o m p o s i t io n  th a n  p e a t  s o i l s  and 
s h o u ld  t h e r e f o r e  have lo w e r  C/N r a t i o s .  T h is  v a l u e  m ig h t be u s e d  to  
q u a n t i t a t i v e l y  d i f f e r e n t i a t e  betw een t h e  two ty p e s  o f  o r g a n ic  s o i l s .
P l a n t - S o i l  R e l a t i o n s h i p s
A verage s o i l  and w a te r  c h e m is t r y  v a l u e s  w ere d e te rm in e d  f o r  ea c h  
m a jo r  p l a n t  s p e c i e s  i n  an  e f f o r t  t o  d e l i m i t  th e  r a n g e  o f  e d a p h ic  c o n d i ­
t i o n s  w hich eac h  p l a n t  o c c u p i e s .  The s p e c i e s  c h o s e n  had  e i t h e r  h ig h  
o c c u r r e n c e  f r e q u e n c i e s  o r  w ere c o n s id e r e d  i n d i c a t o r s  o f  m a jo r  community 
t y p e .  T h is  i s  d e te rm in e d  by i t s  f r e q u e n c y  o f  o c c u r r e n c e ,  abundance  and 
a s s o c i a t e d  s p e c i e s .
W ater  l e v e l  was m easured  i n  r e l a t i o n  to  t h e  m arsh f l o o r  and v a r i e d  
w i th  r a i n f a l l  and t i d e  s t a g e s .  The m easurem ents  a r e  o n ly  u s e f u l  f o r  
d e t e r m in i n g  th e  r e l a t i v e  r e l a t i o n s h i p  o f  w a te r  d e p th  t o  p l a n t  d i s t r i b u ­
t i o n .  The a v e ra g e  w a te r  l e v e l  f o r  t h e  two s a l i n e  m arsh  s p e c i e s  v a r i e d  
c o n s i d e r a b l y .  S p a r t i n a  a l t e r n i f l o r a  o c c u r r e d  a t  a n  a v e ra g e  w a te r  d e p th  
o f  .26  f e e t  w h i le  D i s t i c h l i s  s p i c a t a  was found on  m ore e l e v a t e d  s i t e s
1 .0  f e e t  above th e  w a te r  l e v e l  (T a b le  8 ) .  D i s t i c h l i s  s p i c a t a  forms 
e x t e n s i v e  a r e a s  o f  h ig h  m arsh n e a r  t h e  s e a  r im  i n  S o u th w e s t  L o u i s i a n a  
and a lo n g  t h e  s l i g h t l y  e l e v a t e d  n a t u r a l  l e v e e s  i n  S o u th e a s t  L o u i s i a n a .  
S p a r t i n a  a l t e r n i f l o r a  i s  o f t e n  l o c a t e d  a t  low er  e l e v a t i o n s  u s u a l l y  
s u b j e c t  to  no rm al t i d a l  f l u c t u a t i o n .
W ater  l e v e l s  i n  th e  b r a c k i s h  m arsh  a v e ra g e d  s l i g h t l y  above th e  
m arsh f l o o r .  W ater  d e p th  i n  S p a r t i n a  p a t e n s  m arshes  a v e ra g e d  .09  f e e t .  
S c i r p u s  o l n e y i  o c c u r r e d  i n  s l i g h t l y  d e e p e r  w a te r  ( .1 9  f e e t ) .  S c i rp u s  
r o b u s tu s  o c c u r r e d  on s i t e s  s u b j e c t  t o  some s l i g h t  t i d e  f l u c t u a t i o n .
W ater  d e p th s  a v e ra g e d  ,29  f e e t .
W ater l e v e l s  w ere g e n e r a l l y  d e e p e r  i n  f r e s h  m a rsh es  th a n  i n  the  
o t h e r  ty p e s  s t u d i e d .  S a g l t t a r l a  f a l c a t a  and Panicum hemitoroon b o th  
a v e ra g e d  .3 5  f e e t  o f  w a t e r .  E l e o c h a r i s  s p .  o c c u r r e d  w here  w a te r  l e v e l s
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w ere s l i g h t l y  above th e  m arsh s u r f a c e .  W ater l e v e l s  were r e l a t i v e l y  
deep i n  A l t e r n a n t h e r a  m a rs h e s ,  a v e r a g in g  .5 5  f e e t .
The r a n g e  o f  s o i l  pH i s  p r e s e n t e d  f o r  ea c h  s p e c i e s .  S a l i n e  a n d  
b r a c k i s h  s p e c i e s  g e n e r a l l y  e x h i b i t e d  h ig h e r  maximum pH v a lu e s  ( 6 . 7 - 6 . 9 )  
t h a n  f r e s h  m arsh  s p e c i e s  ( 5 . 9 - 6 . 0 ) ,  C o n s id e r a b l e  o v e r l a p  was fo u n d  a t  
t h e  lo w er  r a n g e  o f  pH. As p r e v i o u s l y  d i s c u s s e d ,  o r g a n i c  m a t te r  i n  t h e  
s o i l  s i g n i f i c a n t l y  a f f e c t s  s o i l  r e a c t i o n  by t h e  fo r m a t io n  o f  o r g a n i c  
a c i d s .  High s o l u b l e  s a l t  c o n t e n t  and r e l a t i v e l y  low  o rg a n ic  m a t t e r  
p ro b a b ly  a c c o u n t  f o r  t h e  h ig h  v a l u e s  r e c o r d e d  f o r  t h e  s a l i n e  and 
b r a c k i s h  m arsh s p e c i e s .  Maximum l e v e l s  a p p e a r  t o  b e  more u s e f u l  i n  
d e l i m i t i n g  community ty p e s  th a n  th e  pH r a n g e .
S a l i n i t y  i s  p ro b a b ly  th e  m ost im p o r ta n t  s o i l  v a r i a b l e  a f f e c t i n g  
th e  d i s t r i b u t i o n  o f  c o a s t a l  m arsh  p l a n t s .  The s o u r c e  o f  the  s o l u b l e  
s a l t s  i s  th e  G u lf  o f  Mexico and th e y  a r e  c a r r i e d  i n l a n d  by t i d e  a c t i o n ,  
s to rm  s u rg e s  and g round  w a t e r .  W ater  arid s o i l  s a l i n i t y  g e n e r a l ly  
d e c r e a s e  away from  th e  c o a s t .  Those m e asu re m en ts ,  how ever, a r e  h i g h l y  
v a r i a b l e  from s e a s o n  to  s e a s o n  and even  from day  t o  day  depending o n  
r a i n f a l l  and g u l f  c u r r e n t s .  A l l  s a l i n i t y  d a t a  f o r  t h i s  s tudy  w ere  c o l ­
l e c t e d  d u r in g  t h e  month o f  A u g u s t ,  1968 . T h is  a l l o w s  d i r e c t  r e l a t i v e  
co m p ar iso n s  b e tw ee n  s p e c i e s  w i th o u t  i n t r o d u c i n g  s e a s o n a l  v a r i a t i o n s .
W ater s a l i n i t y  v a l u e s  w ere  c o n s i s t e n t l y  h i g h e r  th a n  wet w e ig h t  
s o i l  s a l i n i t y ,  b u t  s o i l  s a l i n i t y  g e n e r a l l y  e x h i b i t e d  l e s s  v a r i a t i o n .  
S p a r t i n a  a l t e r n i f l o r a  was found  a t  a n  a v e ra g e  w a te r  s a l i n i t y  o f  1 6 .1 3  
p p t  and  t o t a l  s o i l  s a l t s  o f  10 .67  p p t .  D i s t i c h l i s  s p i c a t a  av e rag ed
1 4 .2 4  and  8 .9 8  p p t ,  r e s p e c t i v e l y .  These  v a l u e s  w ere  c o n s id e r a b ly  
above th e  b r a c k i s h  m arsh  s p e c i e s  w hich  e x h i b i t e d  u n e x p e c te d ly  s i m i l a r  
s a l i n i t y  m eans. S p a r t i n a  p a t e n s  and S c i r p u s  o l n e y i  av e ra g ed  9 ,5 5  and
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9 .2 4  p p t .  D i s t i c h l i s  a p i c a t a  a v e ra g e d  1 4 .2 4  and 8 .9 8  p p t ,  r e s p e c t i v e l y .  
S c i r p u s  o l i ia y J would be e x p e c te d  to  f a l l  w i t h i n  th e  ra n g e  o f  c o n d i t i o n s  
f a v o r a b l e  to  Sp a r t i n a  p a t e n s  b e c a u s e  a t  e v e ry  s t a t i o n  S c i r p u s  o ln e y i  was 
fo u n d ,  S p a r t i n a  p a t e n s  was a  m a jo r  a s s o c i a t e .  S p a r t i n a  p a t e n s » how ever, 
f r e q u e n t l y  o c c u r r e d  w i th o u t  S c i r p u s  o l n e y i . S o i l  s a l i n i t y  a v e ra g ed  7 .2 6  
p p t  i n  S p a r t i n a  p a t e n s  s t a n d s  and 6 .6 1  p p t  w here  S c i rp u s  o l n e y i  was 
fo u n d . S ta n d a rd  d e v i a t i o n  v a l u e s  i n d i c a t e  t h e  d i f f e r e n c e  i s  no t  
s i g n i f i c a n t .
A verage s a l i n i t y  v a l u e s  r e c o r d e d  f o r  t h e  f r e s h  m arsh  s p e c i e s  a r e  
c o n s i d e r a b l y  lo w er  th a n  th e  b r a c k i s h  s p e c i e s .  S e v e r a l  s p e c i e s  o f  
E l e o c h a r i s  w ere  e n c o u n te r e d  d u r in g  th e  c o u r s e  o f  th e  s t u d y  which were 
d i f f i c u l t  to  i d e n t i f y  s p e c i f i c a l l y .  E l e o c h a r i s  p a r v u la  was g e n e r a l l y  
found  i n  b r a c k i s h  m arshes  w here  b a r e  s o i l  was ex p o sed .  E l e o c h a r i s  
q u a d r a n g u l a t a , E . e q u i s e t o i d e s  and E . c e l l u l o s a  o c c u r r e d  i n  f r e s h  
m a rs h e s .  At l e a s t  two o t h e r  s p e c i e s  were f r e q u e n t l y  e n c o u n te r e d  i n  
th e  f r e s h  m arshes  b u t  have n o t  b een  s a t i s f a c t o r i l y  i d e n t i f i e d .  For 
t h i s  r e a s o n ,  o n ly  t h e  genus was c o n s id e r e d  when d e t e r m in i n g  a v e ra g e  
s o i l  and w a te r  v a r i a b l e  v a l u e s .
Mean s o i l  and w a te r  s a l i n i t y  c o n c e n t r a t i o n s  f o r  E l e o c h a r i s  were 
i n t e r m e d i a t e  be tw een  b r a c k i s h  and  f r e s h  s p e c i e s .  W ater a v e ra g e d  6 .3 3  
p p t  and s o i l  4 .8 4  p p t .  These v a l u e s  w ere o b t a i n e d  by com bin ing  
m easurem ents  made i n  s t a n d s  o f  d i f f e r e n t  s p e c i e s  w i th  c o n s i d e r a b l y  
d i f f e r e n t  s a l i n i t y  o p t im a .  T h is  i s  r e f l e c t e d  i n  th e  l a r g e  s t a n d a r d  
d e v i a t i o n s  a s s o c i a t e d  w i th  t h e  s a l i n i t y  m eans.
S a g i t t a r i a  f a l c a t a  d o m in a ted  l a r g e  a r e a s  o f  f r e s h  m arsh  and was 
a  common a s s o c i a t e  w i th  S p a r t i n a  p a t e n s  i n  m arsh es  i n t e r m e d i a t e  betw een 
f r e s h  and b r a c k i s h .  W ater s a l i n i t y  a v e ra g e d  2 .2 6  p p t  w here  S a g i t t a r i a
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f a l c a t a  was r e c o r d e d .  A verage s o i l  s a l i n i t y  a v e ra g e d  2 .2 1  p p t  and  was 
l e s s  v a r i a b l e  th a n  w a te r  s a l i n i t y .  T h is  s a l i n i t y  l e v e l  i s  n e a r  th e  
t r a n s i t i o n  be tw een  m arshes  o c c a s i o n a l l y  a f f e c t e d  by s a l i n e  w a te r  and 
f r e s h  m arshes  t y p i c a l l y  v e ry  low i n  s o l u b l e  s a l t s .
A l t e r n a n t h e r a  p h i l o x e r o i d e s  o c c u r r e d  a t  o n ly  f i v e  s t a t i o n s  w here 
s o i l  and w a te r  sam p les  w ere c o l l e c t e d .  T h is  s p e c i e s  was m ost o f t e n  
e n c o u n te r e d  i n  f r e s h  m arshes  low i n  o r g a n i c  m a t t e r  and s o l u b l e  s a l t s .  
S ta n d s  w ere  o f t e n  w e l l  d e v e lo p e d  n e a r  n a t u r a l  l e v e e s ,  r i d g e s  and s p o i l  
d e p o s i t s .  V a s t  a r e a s  o f  f r e s h  m arsh  n e a r  t h e  mouth o f  t h e  M i s s i s s i p p i  
R iv e r  a r e  dom ina ted  by t h i s  s p e c i e s .  Mean, w a te r  and s o i l  s a l i n i t y  w ere 
e s s e n t i a l l y  th e  same, 1 ,4 0  p p t  and 1 .4 9  p p t ,  r e s p e c t i v e l y .  T h is  s p e c i e s  
grows b e s t  a t  s a l i n i t i e s  l e s s  th a n  5 p p t  b u t  i s  c a p a b le  o f  s u r v i v i n g  
c o n s i d e r a b l y  h ig h e r  s a l i n i t i e s  f o r  s h o r t  .p e r io d s  o f  t im e .
The o c c u r r e n c e  o f  a w e l l  d e v e lo p e d  m arsh community dom ina ted  by 
Panicum hemitomon i s  a p o s i t i v e  i n d i c a t i o n  o f  low s a l i n i t y  l e v e l s .
W ater s a l i n i t y  a v e ra g e d  .945  p p t  f o r  th e  s i x  sam ples  t a k e n  i n  Panicum 
hem itom on. S o i l  s a l i n i t y  was o n ly  s l i g h t l y  h ig h e r  a v e r a g in g  1 .1 7  p p t .  
T h is  p l a n t  i s  one o f  t h e  l e a s t  s a l t  t o l e r a n t  m a jo r  m arsh  s p e c i e s  
e n c o u n te r e d  on  th e  s u rv e y .
O rg a n ic  m a t t e r  i n  th e  s o i l  v a r i e d  c o n s i d e r a b l y  be tw een  m arsh 
ty p e s  and  a l s o  w i t h i n  t y p e s .  A g e n e r a l  t r e n d  was c l e a r l y  d e v e lo p e d .  
T i d a l  m a rsh es  d o m in a ted  by S p a r t i n a  a l t e r n i f l o r a  and Ju n c u s  
ro e m e r ia n u s  w ere  r e l a t i v e l y  low i n  n i t r o g e n  and o r g a n ic  c a rb o n ,  
D i s t i c h l i s  m arshes  w ere a l s o  low. These en v iro n m e n ts  a r e  s u b j e c t  to  
s e d im e n t  d e p o s i t i o n ,  p r i m a r i l y  c l a y s ,  s i l t s ,  and f i n e  s a n d .  P l a n t  
grow th  and  d e n s i t y  a r e  u s u a l l y  l e s s  t h a n  i n  o t h e r  m arsh ty p e s  and
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f r e q u e n t  s to r m  t i d e s  rem ove a n y  a c c u m u l a t i o n  o f  d e a d  p l a n t  m a t e r i a l .
T hese  p r o c e s s e s  r e s t r i c t  t h e  d e v e lo p m e n t  o f  o r g a n i c  s o i l s .
O r g a n i c 1 c o n t e n t  i n  b r a c k i s h  a r e a s  was g e n e r a l l y  i n t e r m e d i a t e  
b e tw e e n  s a l i n e  and  f r e s h  m a r s h e s .  S p a r t i n a  p a t e n s  a v e r a g e d  1 7 .3 5  p e r c e n t  
c a r b o n  and  S c i r p u s  r o b u s t u s  a v e r a g e d  o n l y  9 .4 7  p e r c e n t ,  t h e  l o w e s t  o f  any  
s p e c i e s  e x a m in e d .  T h i s  p l a n t  i s  o f t e n  fo u n d  on  t h e  berm s o f  n ew ly  c o n ­
s t r u c t e d  l e v e e s  and c a n a l s  a n d  i n  e l e v a t e d  m a rs h e s  n e a r  t h e  s a l i n e  m arsh  
z o n e .  S o i l  i n  b o t h  o f  t h e s e  e n v i ro n m e n ts  a r e  g e n e r a l l y  low  i n  o r g a n i c  
c o n t e n t .
Low s a l i n i t y  and  h ig h  n u t r i e n t  l e v e l s  p e r m i t  l u x u r i a n t  p l a n t  g ro w th  
i n  t h e  b r a c k i s h  m a r s h e s .  S to rm  t i d e s  a r e  n o t  a s  f r e q u e n t  and  s e d im e n t  
d e p o s i t i o n  l e s s  t h a n  i n  t h e  s a l i n e  m a r s h e s .  O r g a n ic  p e a t s  and  mucks a r e  
t h e r e f o r e  w e l l  d e v e l o p e d .  F i r e  i s  b e i n g  u t i l i z e d  m ore  and m ore i n  m arsh  
m anagem ent p ro g ra m s  and  i n  t i m e  may r e d u c e  t h e  am oun t o f  o r g a n i c  a c c u ­
m u l a t i o n  i n  t h e  b r a c k i s h  m a r s h e s .  The e f f e c t s  o f  a n i m a l s  o n  t h e  d e s t r u c ­
t i o n  o f  m a rsh  s o i l s ,  p r i m a r i l y  p e a t s ,  h a s  b e e n  n o t e d  f o r  some t im e  
(L ynch , e t  a l . ,  1947 ; O 'N e i l ,  1 9 4 9 ) .  O r g a n ic  s o i l s  a r e  b e s t  d e v e l o p e d  
i n  f r e s h  m a rs h e s  w h ere  s u b s i d e n c e  h as  lo w e r e d  t h e  h a r d  p an  and  s e d im e n t  
d e p o s i t i o n  i s  a t  a  minimum. T h e se  s o i l s  a r e  p r e v a l e n t  i n  t h e  e x t e n s i v e  
f r e s h  m a rs h e s  b e tw e e n  t h e  A t c h a f a l a y a  R i v e r  and  t h e  M i s s i s s i p p i  R iv e r  
d o m in a te d  by  Pan icum  h em ito m o n .' O r g a n ic  c a r b o n  r a n g e d  from  3 1 .6 8  to  
4 3 .6 7  p e r c e n t  i n  t h e s e  s o i l s .
A l t e r n a n t h e r a  p h i l o x e r o l d e s  m arsh  s o i l s  a v e r a g e d  1 9 .9 5  p e r c e n t  
o r g a n i c  c a r b o n  w h ich  i s  r e l a t i v e l y  low  f o r  f r e s h  m a r s h e s .  T h i s  s p e c i e s  
a p p a r e n t l y  d o e s  w e l l  on  m ore m i n e r a l  s i t e s  a d j a c e n t  t o  n a t u r a l  l e v e e s ,  
n e a r  s p o i l  d e p o s i t s  and  o n  new ly  fo rm ed l a n d  a t  t h e  m o u th s  o f  t h e  
A t c h a f a l a y a  and  M i s s i s s i p p i  R i v e r s .
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P l a n t  n u t r i e n t  c o n c e n t r a t i o n s  w ere  d e te r m in e d  f o r  a l l  s a m p le s .  
S in c e  t h e s e  e l e m e n ts  a r e  m a jo r  c o n s t i t u e n t s  o f  s e a  s a l t ,  i t  i s  n o t  
s u r p r i s i n g  t h a t  t h e i r  l e v e l s  w e re  c l o s e l y  r e l a t e d  to  s o i l  and w a te r  
s a l i n i t y .
P h o sp h o ru s  a v e ra g e d  5 8 . 5  ppm i n  S p a r t i n a  a l t e r n i f l o r a  m a rs h e s  and
4 4 .0  ppm i n  D i s t i c h l i s  s p i c a t a  m a rs h e s .  I n  b r a c k i s h  m a rs h e s  d o m in a te d  
by  S p a r t i n a  p a t e n s , p h o s p h o ru s  was c o n s i d e r a b l y  lo w er  ( 3 1 .4  ppm).
S c i r p u s  o l n e y i  a v e ra g e d  2 7 .1 0  ppm and S c i r p u s  r o b u s t u s  4 4 .1 3  ppm.
H ig h ly  o r g a n i c  f r e s h  m arsh  s o i l s  w ere  g e n e r a l l y  v e r y  low  i n  p h o s p h o ru s .  
S a g i t t a r i a  f a l c a t a  and Panicum  hem itom on a v e r a g e d  9 .2 3  a n d  9 .5  ppm 
p h o s p h o r u s ,  r e s p e c t i v e l y .  A l t e r n a n t h e r a  p h i l o x e r o l d e s  was o n ly  s l i g h t l y  
h i g h e r  w i th  a  mean o f  1 3 .6  ppm. P o ta s s iu m ,  m agnesium  and  sod ium  l e v e l s  
f o l l o w e d  s i m i l a r  t r e n d s .
C a lc iu m  was t h e  o n ly  n u t r i e n t  t h a t  i n c r e a s e d  i n  f r e s h  m arsh  s o i l s .  
S a l i n e  m a rsh es  e x h i b i t e d  m o d e ra te  c a l c iu m  l e v e l s  a v e r a g i n g  2 8 2 .7  and
1 8 9 .0  ppm f o r  S p a r t i n a  a l t e r n i f l o r a  and  D i s t i c h l i s  s p i c a t a ,  r e s p e c t i v e l y .  
B r a c k i s h  m a rs h e s  w ere  r e l a t i v e l y  low i n  c a l c i u m .  S p a r t i n a  p a t e n s  m arsh 
s o i l s  a v e r a g e d  2 0 2 .4  ppm c a l c iu m .  S c i r p u s  o l n e y i  and S c i r p u s  r o b u s t u s  
m a rs h e s  had p r a c t i c a l l y  i d e n t i c a l  mean l e v e l s  o f  c a l c iu m ,  1 5 3 .9  and
1 5 1 .6  ppm, r e s p e c t i v e l y .  C a lc iu m  c o n t e n t  i n  f r e s h  m a rs h e s  was c o n s i d e r ­
a b l y  h i g h e r  t h a n  i n  b r a c k i s h  and s a l i n e  t y p e s .  M arshes  i n  w hich 
S a g i t t a r i a  f a l c a t a  o c c u r r e d  had  v e r y  h ig h  c a l c iu m  l e v e l s  and a v e r a g e d
4 3 6 .6  ppm. The Panicum hem itom on m a rsh  s o i l s  w ere  a l s o  h ig h  a v e r a g in g  
( 3 6 8 .8  ppm). T h i s  anom olous v a r i a t i o n  i n  c a l c iu m  c o n t e n t  i s  n o t  c l e a r l y  
u n d e r s t o o d .
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The o x i d a t i o n - r e d u c t i o n  p o t e n t i a l  was m easured  i n  th e  f i e l d  a t  a 
number o f  s t a t i o n s .  T h is  v a l u e  i s  a  m e asu re  o f  th e  d e g re e  o f  r e d u c t i o n  
i n  th e  m arsh s o i l s .  E l e o c h a r i s  e x h i b i t e d  th e  lo w e s t  o x i d a t i o n - r e d u c t i o n  
p o t e n t i a l  v a l u e  and a v e ra g e d  -410  mv. T hese  a r e a s  w ere  b a r e  mud e x c e p t  
f o r  a  c o v e r  o f  E l e o c h a r i s  p a r v u l a . The em ergen t v e g e t a t i o n  had d ie d  and 
th e  m arshes  w ere  s t a g n e n t .  A d i e - o f f  o f  a n im a ls  had been  o b s e rv e d  i n  th e  
m arsh  a  few m onths p r i o r  t o  s a m p l in g .  The a n a e r o b ic  c o n d i t i o n s  p r e v a l e n t  
i n  th e  m arsh w ere u n d o u b te d ly  f a v o r a b l e  to  t h e  g row th  o f  C lo s t r i d iu m  
b o tu l in u m  b a c t e r i a  w h ich  may have  been  r e s p o n s i b l e  f o r  th e  a n im a l  d i e - o f f .
O x i d a t i o n - r e d u c t i o n  p o t e n t i a l  a v e r a g e s  w ere p r a c t i c a l l y  th e  same 
i n  S p a r t i n a  a l t e r n i f l o r a , S p a r t i n a  p a t e n s , S c i r p u s  o l n e y i  and S a g i t t a r i a  
f a l c a t a  m arshes  ( -3 1 0  to  - 3 3 0 ) ,  V alues  w ere  somewhat h ig h e r  i n  
D i s t i c h l i s  s p i c a t a  ( -2 4 0 )  and S c i r p u s  r o b u s tu s  ( -2 6 0 )  m a rs h e s .
SUMMARY
T his  s tu d y  was u n d e r ta k e n  to  d e te rm in e  th e  b a s i c  e c o l o g i c a l  f a c t o r s  
i n f l u e n c i n g  th e  d i s t r i b u t i o n  o f  m arsh  p l a n t s  i n  c o a s t a l  L o u i s i a n a .  
L a b o r a to r y  e x p e r im e n ts  w ere  c o n d u c te d  t o  d e te rm in e  th e  e f f e c t s  o f  
s a l i n i t y  and  s p e c i f i c  e le m e n ts  on  se e d  g e r m in a t io n ,  p l a n t  g row th  and 
io n  a b s o r p t i o n  i n t o  p l a n t  t i s s u e s .  U n fa v o ra b le  o sm o tic  c o n d i t i o n s  were 
c o n s id e r e d  r h e  m os t s i g n i f i c a n t  e f f e c t  o f  h ig h  s a l i n i t y  on se e d  g e rm in a ­
t i o n .  Magnesium, a t  u n u s u a l l y  h ig h  c o n c e n t r a t i o n s ,  i n h i b i t e d  s e e d l i n g  
d e v e lo p m en t .  A d d i t i o n  o f  c a lc iu m  a l l e v i a t e d  th e  h a rm fu l e f f e c t  o f  mag­
n es iu m . A l l  s p e c i e s  exam ined , e x c e p t  Sesuvium p o r t u l a c a s t r u m , e x h i b i t e d  
s i g n i f i c a n t  r e d u c t i o n  o f  g e r m in a t io n  w i th  i n c r e a s i n g  s a l i n i t y .  R e l a t i v e  
r e s p o n s e  was d e te rm in e d  by com paring  r e g r e s s i o n  e q u a t io n s  f o r  each  
s p e c i e s .  Two d i f f e r e n t  r e s p o n s e  ty p e s  were d e t e c t e d ,  l i n e a r  and q u a d ra ­
t i c .  D i s t i c h l i s  s p i c a t a , S c i rp u s  o l n e y i ,  S c i r p u s  am e r ic a n u s  and S e t a r i a  
magna w ere i n  t h e  l i n e a r  r e s p o n s e  g ro u p .  They a r e  l i s t e d  i n  d e c r e a s i n g  
o r d e r  o f  s a l i n i t y  t o l e r a n c e .  In  t h e  q u a d r a t i c  r e s p o n s e  g roup  w ere ,  
E c h in o c h lo a  w a l t e r i ,  O ryza s a t i v a , S c i r p u s  r o b u s t u s , Polygonum 
p en n sy lv an icu m  and S a c c i o l e p i s  s t r i a t a . These  s p e c i e s  a r e  a l s o  l i s t e d  
i n  o r d e r  o f  d e c r e a s i n g  s a l i n i t y  t o l e r a n c e .  The s lo p e  o f  t h e  r e g r e s s i o n  
e q u a t i o n  was u s e d  to  i n d i c a t e  th e  s a l i n i t y  t o l e r a n c e  and th e  "Y" i n t e r ­
c e p t ,  th e  t h e o r e t i c a l  g e r m in a t io n  i n  d i s t i l l e d  w a te r .
Growth and io n  a b s o r p t i o n  e x p e r im e n ts  w ere c a r r i e d  o u t  u n d e r  g r e e n ­
house  c o n d i t i o n s  u s in g  san d  c u l t u r e  t e c h n i q u e s .  S a l i n i t y  r e d u c e d  th e  
grow th  o f  a l l  s p e c i e s  t e s t e d .  S c i r p u s  o ln e y i  and S c i r p u s  r o b u s tu s  
e x h i b i t e d  h ig h  grow th  r a t e s  a t  low s a l i n i t y  l e v e l s  b u t  g row th  was
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s e v e r e l y  r e s t r i c t e d  a t  s a l i n i t i e s  o v e r  20 p p t  NaCl. Growth r a t e  o f  
D i s t i c h l i s  s p i c a t a  and  S p a r t i n a  p a t e n s  was s lo w e r  a t  low s a l i n i t i e s  
b u t  was l e s s  a f f e c t e d  by h ig h e r  l e v e l s .  R e g r e s s io n  e q u a t io n s  w ere  
used  t o  d e s c r i b e  t h e  e f f e c t  o f  s a l i n i t y  on p l a n t  g ro w th .
I o n  c o n c e n t r a t i o n s  were m easu red  i n  r o o t  and l e a f  t i s s u e s  o f  
p l a n t s  grown a t  v a r i o u s  l e v e l s  o f  sod ium  c h l o r i d e .  I n  a l l  t i s s u e s  
exam ined ,  io n  c o n c e n t r a t i o n s  i n  t h e  t i s s u e s  i n c r e a s e d  w i th  th e  c o n ce n ­
t r a t i o n  i n  th e  g row th  medium. P l a n t  t i s s u e  a n a l y s e s  may s e r v e  a s  a 
more r e l i a b l e  in d e x  to  s o i l  c h e m is t r y  th a n  s o i l  s a m p le s .
F i e l d  s t u d i e s  c o n s i s t e d  o f  s y s t e m a t i c  s a m p l in g  o f  th e  v e g e t a t i o n ,  
s o i l s  and  w a te r  o f  c o a s t a l  L o u i s i a n a .  T h i r t y - n i n e  n o r t h - s o u t h  t r a n s e c t s  
were s a m p le d ,  e v e ry  7.5 m in u te s  o f  l o n g i t u d e ,  a c r o s s  t h e  c o a s t .  Vege­
t a t i o n  c o m p o s i t io n  was d e te rm in e d  e v e ry  o n e - f o u r t h  m i le  and s o i l  and 
w a te r  s am p le s  w ere  c o l l e c t e d  a t  2 m i l e  i n t e r v a l s  a lo n g  th e  t r a n s e c t s .  
P r e c i s e  l o c a t i o n s  o f  each  p o i n t  c a n  be  d e te rm in e d  f o r  f u t u r e  s t u d i e s .
A d e t a i l e d  d i s c u s s i o n  o f  e i g h t  t r a n s e c t s  i s  p r e s e n t e d .  P l a n t  
s p e c i e s  d i s t r i b u t i o n  a lo n g  each  l i n e  i s  r e l a t e d  to  v a r i a t i o n s  i n  s o i l  
and w a t e r  c h e m is t r y .  An o v e r a l l  summary o f  a l l  i n t e r r e l a t i o n s h i p s  i s  
a l s o  g i v e n .
P l a n t  s p e c i e s  a s s o c i a t i o n s  w ere  d e te rm in e d  s t a t i s t i c a l l y  u s in g  
a  2x2 c o n t in g e n c y  t a b l e  and C h i - s q u a r e  a n a l y s i s .  S p a r t i n a  a l t e r n i f l o r a , 
D i s t i c h l i s  s p i c a t a  and Ju n cu s  ro e m e r ia n u s  w ere  s i g n i f i c a n t l y  r e l a t e d  
a s s o c i a t e s  fo rm ing  th e  s a l i n e  m arsh  c o m m u n it ie s .  S p a r t i n a  p a t e n s , 
S c i r p u s  o l n e y i  and S c i r p u s  r o b u s t u s  a s s o c i a t i o n s  dom ina ted  th e  b r a c k i s h  
c o m m u n it ie s .  F re s h  m arsh com m unit ies  were composed o f  a s s o c i a t i o n s  o f  
S a g i t t a r i a  f a l c a t a , A l t e r n a n t h e r a  p h i l o x e r o l d e s , and Panicum hem itom on. 
O th e r  f r e s h  m arsh p l a n t s  s i g n i f i c a n t l y  a s s o c i a t e d  w i th  t h o s e  s p e c i e s  a r e
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C yperus  o d o r a t u s , V igna r e p e n s , Typha a n g u s t i f o l i a , Ipomoea s a g i t t a t a . 
Bacopa s p . ,  E c h in o c h lo a  w a i t e r !  and S e t a r i a  magna. S i g n i f i c a n t  n e g a t iv e  
r e l a t i o n s h i p s  were, d e t e c t e d  f o r  some s p e c i e s .
S o i l s  w ere a n a ly z e d  f o r  e x t r a c t a b l e  n u t r i e n t s  (P , K, Ca, Mg and N a),  
The pH o f  re w e t  s o i l  sam p les  was d e te rm in e d .  T o t a l  s o l u b l e  s a l t s ,  
n i t r o g e n  and o r g a n i c  c a rb o n  l e v e l s  w ere  m easu red .  S o i l  w a te r  c o n t e n t  
was o b t a in e d  from  w et w e ig h t  and a i r  d ry  w e ig h t  d e t e r m i n a t i o n s .
S o i l  m o i s t u r e  c o n t e n t  g r e a t l y  a f f e c t e d  s o l u b l e  s a l t  c o n c e n t r a ­
t i o n s .  A ir  d r y in g  s i g n i f i c a n t l y  i n c r e a s e d  th e  s o l u b l e  s a l t  c o n c e n t r a ­
t i o n  i n  s o i l s  w i th  h ig h  m o i s tu r e  c o n t e n t .  For t h i s  r e a s o n ,  a l l  i o n i c  
c o n c e n t r a t i o n s  w ere  e x p r e s s e d  on a  w et w e ig h t  b a s i s .
A l l  e x t r a c t a b l e  n u t r i e n t  c o n c e n t r a t i o n s ,  e x c e p t ' c a l c i u m ,  w ere 
d i r e c t l y  c o r r e l a t e d  w i th  t o t a l  s o l u b l e  s a l t s  i n  t h e  s o i l .  S a l i n e  marsh 
s o i l s ,  r e l a t i v e l y  low i n  o r g a n i c  c o n t e n t ,  had th e  h i g h e s t  n u t r i e n t  
l e v e l s .  M arshes o f  low s a l i n i t y  and h ig h  o r g a n ic  c o n t e n t  w ere  o f t e n  
v e r y  low i n  e x t r a c t a b l e  n u t r i e n t s .  C alc ium  was an  e x c e p t io n  and  was 
c o n s i s t e n t l y  h i g h e r  i n  h i g h l y  o r g a n i c  f r e s h  m arsh s o i l s .  A lth o u g h  n o t  
i n v e s t i g a t e d ,  m i c r o n u t r i e n t s  may be l i m i t i n g  to  some s p e c i e s  i n  o r g a n ic  
s o i l s  th ro u g h  co m p lex in g  w i th  o r g a n ic  m o le c u le s .
O rg an ic  s o i l s  w ere  b e s t  d e v e lo p e d  i n  m arshes  o f  low s a l i n i t y ,  
r a p i d  s u b s id e n c e  and e s s e n t i a l l y  no s o u r c e  o f  s e d im e n t  d e p o s i t i o n .
Such m arsh es  fo rm  e x t e n s i v e  a r e a s  on  t h e  D e l t a i c  P l a i n  be tw een  th e  
A tc h a f a l a y a  R iv e r  and  M i s s i s s i p p i  R i v e r .  O rg a n ic  c a rb o n  ra n g e d  from 
30 to  50 p e r c e n t  i n  th e s e  m a rs h e s .  S a l i n e  m arshes  n e a r  th e  c o a s t  
u s u a l l y  have  l e s s  th a n  15 p e r c e n t  o r g a n i c  c a rb o n  and b r a c k i s h  m arshes  
r a n g e d  be tw een  15 and 30 p e r c e n t .  Marsh s o i l s  on t h e  C h e n ie r  P l a i n
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g e n e r a l l y  have a h ig h e r  m i n e r a l  c o n t e n t  th a n  co m p arab le  m arshes  on  th e  
D e l t a i c  P l a i n .
The r a t i o  o f  c a rb o n  to  n i t r o g e n  i n c r e a s e d  w i th  i n c r e a s i n g  am ounts 
o f  o r g a n ic  m a t t e r  i n  th e  s o i l .  High s a l i n i t y  m a rs h e s ,  low i n  o r g a n i c  
c o n t e n t ,  e x h i b i t e d  C/N r a t i o s  r a n g in g  from 8 to  15 . O rg an ic  b r a c k i s h  
and f r e s h  m arshes  had C/N r a t i o s  from 16 to  23. T h is  r a t i o  may be 
u s e f u l  i n  q u a n t i t a t i v e l y  d i f f e r e n t i a t i n g  u e a t  and muck s o i l s .
P l a n t - s o i l  r e l a t i o n s h i p s  were i n v e s t i g a t e d  f o r  t h e  m a jo r  m arsh 
s p e c i e s .  Mean v a l u e s  f o r  th e  s o i l  and w a te r  v a r i a b l e s  w ere  c a l c u l a t e d  
and th e  s t a n d a r d  d e v i a t i o n  from  each  me.in d e te rm in e d .
S a l i n e  m arsh  s p e c i e s ,  S p a r t i n a  a l t e r n i f l o r a  and D i s t i c h l i s  
s p i c a t a , a v e ra g e d  1 6 .1 3  and 1 4 .2 4  p p t  w a te r  s a l i n i t y .  S o i l  s a l i n i t y  
was s l i g h t l y  l e s s .  O rg an ic  c a rb o n  was g e n e r a l l y  lo w er  t h a n  i n  o t h e r  
m arsh t y p e s .  S p a r t i n a  a l t e r n i f l o r a  a v e ra g e d  1 4 .0 1  p e r c e n t  c a rb o n  and 
D i s t i c h l i s  s p i c a t a  1 4 .6 8  p e r c e n t .  E x t r a c t a b l e  n u t r i e n t s  w ere r e l a t i v e l y  
h ig h .  A lthough  n u t r i e n t  l e v e l s  a r e  h ig h  and w a te r  i s  a v a i l a b l e ,  p l a n t  
grow th  i n  th e  s a l i n e  m a rsh es  i s  r e s t r i c t e d  due to  h ig h  s a l i n i t y ,  
d r a s t i c  w a te r  l e v e l  f l u c t u a t i o n s  and f i e q u e n t  d e s t r u c t i v e  s to r m s .
B ra c k is h  m arsh es  u s u a l l y  o c c u r  as  a b ro a d  e c o to n e  be tw een  s a l i n e  
and f r e s h  e n v i ro n m e n ts .  S a l i n i t i e s ,  o r g a n i c  m a t t e r  and n u t r i e n t  l e v e l s  
a r e  i n t e r m e d i a t e  b e tw een  th e  two e x t re m e s  w hich may be p a r t i a l l y  
r e s p o n s i b l e  f o r  t h e i r  h ig h  p r o d u c t i v i t y
S p a r t i n a  p a t e n s  i s  th e  m ost f r e q u e n t l y  o c c u r r i n g  s p e c i e s  i n  th e  
b r a c k i s h  com munity. W ater  s a l i n i t y  a v e ra g e d  9 .5 5  p p t  and  o r g a n ic  c a rb o n  
1 7 .3 5  p e r c e n t .  N u t r i e n t s  w ere  g e n e r a l l y  h ig h .  S c i rp u s  o l n e y i , o f t e n  
a s s o c i a t e d  w i th  S p a r t i n a  p a t e n s , o c c u r r e d  u n d e r  p r a c t i c a l l y  i d e n t i c a l  
s o i l  c o n d i t i o n s .  W ater  s a l i n i t y  a v e ra g e d  9 .2 4  p p t  and o r g a n ic  c a rb o n
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1 7 .9 4  p e r c e n t .  N u t r i e n t  l e v e l s  w ere  s i m i l a r  f o r  b o th  s p e c i e s .  S c i r p u s  
r o b u s t u s  o c c u r r e d  a t  s l i g h t l y  h i g h e r  s a l i n i t y  (1 0 .6 1  p p t )  and w i th  much 
lo w er  o r g a n i c  m a t t e r  i n  th e  s o i l .
T h is  community i s  o f t e n  s u b j e c t e d  t o  s to rm  t i d e s  which c a r r y  
s a l i n e  w a te r  and  su sp en d ed  s e d im e n t  i n l a n d  o v e r  t h e  m a rs h .  These  
d e p o s i t s  r e p l e n i s h  th e  n u t r i e n t  s u p p ly  and o f t e n  r e j u v e n a t e  t h e  v e g e ­
t a t i o n .  Animal p o p u la t i o n s  r e s p o n d  q u ic k ly  making t h e  b r a c k i s h  marsh 
ty p e  th e  m ost p r o d u c t i v e  f i s h e r y  and w i l d l i f e  h a b i t a t  i n  th e  n a t i o n .
The f r e s h  m a rsh es  f a r t h e r  removed from  th e  i n f l u e n c e  o f  t i d e s  a r e  
g e n e r a l l y  v e r y  low  i n  e x t r a c t a b l e  n u t r i e n t s  and h ig h  i n  o r g a n ic  m a t t e r .  
S a g i t t a r i a  f a l c a t a . a f r e q u e n t  f r e s h  m arsh  s p e c i e s ,  o c c u r r e d  a t  an  
a v e ra g e  w a te r  s a l i n i t y  o f  2 .2 6  p p t .  O rg a n ic  c a rb o n  a v e ra g e d  2 8 .1  
p e r c e n t  and n u t r i e n t  l e v e l s  w ere  v e r y  low . Panicum hemitomon 
e x h i b i t e d  a v e r y  low s a l i n i t y  t o l e r a n c e .  O rg a n ic  c a rb o n  was h ig h  
a v e r a g in g  3 1 .1 1  p e r c e n t  and n u t r i e n t  l e v e l s  w ere v e r y  low . The 
o v e r a l l  p r o d u c t i v i t y  o f  t h i s  m a rsh  ty p e  i s  low p o s s i b l y  due  to  
n u t r i e n t  d e f i c i e n c i e s .
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L o c a t io n  o f  Sam pling  P o i n t s  
The l o c a t i o n  o f  eac h  sam p lin g  p o i n t  can  be  l o c a t e d  o n  a s t a n d a r d  
1 /6 2 ,5 0 0  s c a l e  q u a d ra n g le  map by a p p l y in g  th e  f o l lo w in g  p r o c e d u r e :
L o n g i tu d e
To d e t e r m in e  th e  l o n g i t u d e  o f  a g iv e n  p o i n t  o r  t r a n s e c t  l i n e ,
s u b t r a c t  t h e  p r o d u c t  o f  th e  t r a n s e c t  number and 7 '3 0 " ,  from th e
L o n g i tu d e  Base L ine  (9 3 ° 5 5 ,0 0 " ) .
Example: T r a n s e c t  1 7 - 0 0 0 . .
17 x 7°30* *  2 ° 0 7 130"
L o n g i tu d e  o f  T r a n s e c t  17 = g S ^ S 'O O "  -  2 °0 7 , 30"
= 9 1 ° 4 7 '3 0 " .
L a t i t u d e
To d e te r m in e  th e  s a m p l in g  p o i n t  a lo n g  th e  t r a n s e c t ,  t h e  L a t i t u d e
Base L in e  m ust be known. T hese  a r e  g iv e n  b e lo w . To d e te rm in e  t h e
d i s t a n c e ,  i n  m i l e s ,  n o r t h  o f  t h i s  Base L in e ,  m u l t i p l y  th e  f i r s t
two d i g i t s  o f  t h e  sam p le  l o c a t i o n  number by 2 .  To t h i s  p r o d u c t ,
add th e  p r o d u c t  o f  t h e  r e m a in in g  d i g i t  and .2 5 .  T h is  sum e q u a ls
th e  number o f  m i le s  t h e  p o in t  l i e s  n o r th  o f  t h e  Base L i n e ,
Example: 1 7 -0 2 5 .
17 = T r a n s e c t  Number.
025 = Sample L o c a t io n  Number
=  02 5 
x2 x .2 5  
4 +  1 .2 5
= 5 .2 5  m i l e s
Sam p lin g  p o i n t  17 -025  i s  l o c a t e d  on  9 1 ° 4 7 , 30" W L o n g i tu d e ;
5 .2 5  m i le s  N o r th  o f  2 9 °2 8 , 12n N L a t i t u d e .
N ote: I f  t h e  l a s t  d i g i t  o f  t h e  sam ple  l o c a t i o n  number i s  9 , t r e a t  
i t  a s  though  i t  were an  e i g h t .  They a r e  th e  same p o i n t .
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T a b le  9 .  Base l i n e  l a t i t u d e s  o f  t r a n s e c t s
T r a n s e c t  Number________ Base L ine  L a t i t u d e
1 2 9 ° 4 2 '2 0 "
4 2 9 °4 5 '0 0 "
10 29o 3 5 '1 0 "
17 2 9 °2 8 t 07"
23 2 9 ° 1 0 '3 0 "
30 2 9 ° 0 5 '1 0 "
33 2 9 ° 1 8 '26"
Table 10. Chi-square values for two species associations
edfa0 H *W ■H
g01 ■U
toVa •33 i-l3 Oid to faed T-l 3 ed <u■u fa u CO •H •U X« 0) B) c > a oo E 3 a> at o 1-4■H 01 •Q u G f l i ta o O td H Qt J3<0 fa fa a o tfa a
oui4
B0)J=
ml Ql ^1 M| wl M | M l M l cut
S . a l t e r n i f l o r a — 14 ,63** 12 .28**
D. s p i c a t a 14 .63** - - .12
J .  ro e m e r ia n u s 1 2 .28** v l2
S . r o b u s tu s .15 6 .1 4 * .06
S .  p a t e n s .05 .20 v i2
S. o ln e y i 1 2 .8 6 " 3 .3 0 .52
S . f a l c a t a 4 . 2 7 ' 6.04* .06
P. hemitomon .98 1 . 5 6 : 1 . 1 7 :
S .  c v n o s u ro id e s .10 1 .4 1 6 .7 5 *
L. l i n e a r e 2 .0 3 2 .6 6 2 .1 3
C. o d o ra tu s 5 . 3 5 ' 7 .5 0 " .24
V. r e p e n s 1 .5 0 2 .2 8 .08
T. a n g u s t i f a l i a 2 .06 3 .0 4 .00
E l e o c h a r i s  s p . 1 .0 0 7 .0 0 " .35
Ipomoea s p . .05 1 .9 2 1 .17
Bacopa s p . .01 3 .0 4 .30
E c h in o c h lo a  s p . .50 2 .2 8 .00
S . magna 1 .5 0 2 .2 8 8 .36**
.15 .05 1 2 .8 6 " 4.27* .7 4 .98
6 .1 4 * * .20 3 .3 0 6 . 0 4 ' 1 .2 3 1 .5 6
.06 .12 .52 .06 1 .6 7 1 .6 7
3 .7 6 .03 4 . 6 1 ' .83 1 .0 9
3 .7 6 — 3 .8 7 * 1 5 .0 9 " 5.96* 1 4 .2 1 "
.03 3 .8 7 * 1 .8 4 .01 1 .27
4 . 6 1 ' 1 5 .0 9 " 1 .8 4 — 1 7 .8 2 " 4 .2 5 *
1 .0 9 1 4 .2 1 " 1 .2 7 4 .2 5 * .01 «  m
5 .6 7 * .72 5 .1 2 * 2 .7 1 .34 .50
.91 8 .45** .1 4 .89 .19
1 .4 6 .24 4 .6 0 * 1 1 .1 6 * * .89 .0 4
1 .6 5 .53 3 .6 5 5 .0 9 * 3 .6 1 .53
.54 6.45* .00 17 .27** 3 .1 8 13 .90**
1 .2 2 .01 .72 .1 4 .00 ' 2 .8 5
1 .3 6 .93 .22 .55 20 .80** .07
2 .2 4 .10 .00 11 .33** 4 .1 5 * .25
1 .6 5 2 .2 2 1 .4 9 15 .73** 5 .7 1 * .12
1 .6 5 .53 1 .4 9 5 .0 9 * 5 .7 1 * .12
*  -  P o s i t i v e ;  S i g n i f i c a n t  .05  l e v e l
** -  P o s i t i v e ;  S i g n i f i c a n t  .01  l e v e l
1 -  N e g a t iv e ;  S i g n i f i c a n t  .0 5  l e v e l  
"  -  N e g a t iv e ;  S i g n i f i c a n t  .01  l e v e l
VITA
A n g e lo  W i l l i a m  P a lm is a n o ,  J r .  was b o r n  i n  New O r l e a n s ,  L o u i s i a n a  
o n  14 J u n e  1941. He a t t e n d e d  grammar and h ig h  s c h o o l  t h e r e  and  was 
g r a d u a t e d  from  H oly  C ro s s  H igh  S ch o o l i n  J u n e  1960 .
I n  F e b ru a ry  1 9 6 1 ,  he  e n t e r e d  L o u i s i a n a  S t a t e  U n i v e r s i t y  i n  New 
Orleans a n d  r e c e i v e d  t h e  B a c h e lo r  o f  S c i e n c e  D e g re e  i n  B io lo g y  i n  
J u n e  o f  1965 .
On 8 J u l y  1 9 6 5 , he m a r r i e d  t h e  fo rm e r  S h a ro n  P. McDonald o f  
New O r l e a n s ,  L o u i s i a n a .
I n  J a n u a ry  1 9 6 5 ,  he e n t e r e d  t h e  G ra d u a te  S c h o o l  o f  L o u i s i a n a  
S t a t e  U n i v e r s i t y  a n d  i n  A u g u s t  1967 r e c e i v e d  t h e  d e g r e e  o f  M a s te r  o f  
S c i e n c e  i n  Game M anagem ent. He i s  now a c a n d i d a t e  f o r  t h e  d e g r e e  o f  
D o c to r  o f  P h i lo s o p h y  i n  B o ta n y .
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